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DISCLAIMER,

Although each program has been tested by its contributor, no
warranty, express or implied, is made by the contributor or
COMMON, as to the accuracy and functioning of the program
and related program material, nor shall the fact of distribution
constitute any such warranty, and no responsibility is assumed
by the contributor or COMMON, in connection therewith,
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COMMON USERS GROUP PROGRAM REVIEW AND EVALUATION
(fill out in typewriter, ink or pencil)

f 0} Program No. Date
Pfogra:m Name:
| .
‘ 1. Does the abstract adequately describe what the program is and what Yes No
; it does?
‘[ Comment
‘ 2. Does the program do what the abstract says? Yes No
} Comment
|
3. Is the description clear, understandable, and adequate? Yes No
’ Comment
4, Are the Operating Instructions understandable and in sufficient detail? Yes No |
Comment
Are the Sense Switch options adequately described (if applicable) ? Yes No
Are the mnemonic labels identified or sufficiently understandable ? Yes No
Comment :
} 5. Does the source program compile satisfactorily (if applicable)? Yes No
| Comment
} (}6 Does the object program run satisfactorily? Yes No
! Comment
= 7. Number of test cases run . Are any restrictions as to data,
| size, range, etc. covered adequately in description? Yes No
Comment
|
i 8. Does the Program meet the minimal standards of COMMON? Yes No
| Comment :
9. Were all necessary parts of the program received? Yes No-
Comment

- 10. Please list on the back any suggestions to improve the usefulness of the program.
These will be passed onto the author for his consideration,

| Please return to: Your Name
| Company
Mr, Richard L. Pratt
Data Corporation Address
7500 Old Xenia Pike
Dayton, Ohio 45432 Users Group Code

o

THIS REVIEW FORM IS PART OF THE COMMON ORGANIZATION'S PROGRAM REVIEW AND

EVALUATION PROCEDURE, NONMEMBERS ARE CORDIALLY INVITED TO PARTICIPATE
IN THIS EVALUATION,

11/1/65







Seasonal Adjustment Program for the IBM 1620

Author:

Mr. Sinclair W. Groman

Budget Department

United States Borax & Chemical Corp.
3075 Wilshire Boulevard

Los Angeles, California

Modifications or revisions to this program, as they occur,
will be announced in the appropriate Catalog of Programs
for IBM Data Processing Systems. When such an announce-
ment occurs, users should order a complete new program
from the Program Information Department.

i

DECK KEY

1. B0K Object Deck
2. Example Problem Input Deck
3. Example Problem Output Deck

* 4, Source Deck

* This will be forwarded only when specifically requested.
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ADMINISTRATIVE DEPARTMENT

July 17, 1963

The United States Borax & Chemical Corporation hereby grants permission to
International Business Machines Corporation, and in particular to that
specific section or group thereof known as "I.B.M. Users Group” to utilize,
apply, experiment with, publish and distribute that particular program
developed by Mr. Sinclair W. Groman, Budget Department, United States Borax
& Chemical Corporation, known as "Seasonal Adjustment Program for the I.B.M.
68 K 1629 Computer'; the aforesaid permission is not intended to transfer
any rights of ownership our Corporation may have in and to said program nor
to preclude the unrestricted use, and independent distribution use and
publication of said program, by United States Borax & Chemical Corporation
in whatever manner this Corporation, in its sole discretion, may deem
advisable.

Practical use and application of this program together with experimental
tests utilizing such program have indicated the validity and beneficial
usage of such seasonal adjustment program but, in voluntarily offering the
aforesaid program to International Business Machines Corporation, the
United States Borax & Chemical Corporation makes no representations or
warranties, express or implied by law, respecting the results or effects
of the use of this system by I.B.M. or any other party. All risks resulting
from or in any way connected with the use thereof are expressly assumed by
the user. International Business Machines Corporation accepts this sub-
mission subject to this disclaimer and agrees not to hold United States
Borax & Chemical Corporation liable for the results or effects of any
usage of this program and, moreover, agrees to deliver copy of this
disclaimer to all distributees of I.B.M. of this program.

el

Mr. R, C. Dosta
Assistant Treasurer

UNITED STATES BORAX & CHEMICAL CORPORATION » 3075 WILSHIRE BOULEVARD ¢+ L.OS ANGELES §, CALIFORNIA o 3815311
MAIL ADDRESS: P. O. BOX 75128, SANFORD STATION, LOS ANGELES 3, CALIFORNIA
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This seasonal adjus t high-speed computer program is the outgrowth of a
more intensive economic, business, and sales forecasting effort undertaken
by the Budget Department at U.S. Borax, It was designed primarily to meet
~ the forecasting requirements of U.S. Borax, particularly those of the Budget
Department, but its range of applications is quite general,

A conscious effort was made to construct a simplified rather than a sophisti-
cated mathematical model, the putational procedure being based, insofar

as possible, on the method used in past years to seasonslly adjust the Federal
Reserve Board's series of industrial production indexes. Since seasonal
variations in economic time series are in fact sociological phenomena which
tend to exhibit approximate patterns as opposed to precisely defined mathe-
matical abstractions, the emphasis upon simplification is thought to be
justified. Of course, more refined 1 adjustment programs are available
froam other sources, but in this instance substantial economies of computer
operation were achieved by avoiding the tendency to oversophisticate the
computational procedure.

Perhaps one of the major advantages of this seasonal adjustment program is
the amount of control which the analyst responsible for the forecasting
function exercises over the manmer in which the actual seasonal adjustment
occurs. The knowledge, skill, experience, and judgement which the analyst
possesses about any given economic time series may all be incorporated in
the seasonal adjustment procedure. Considerable preliminary analysis must be
performed, and provision i{s made for manual intervention should it become
necessary; it follows that the analyst must posses: a working knowledge of
business, economic, and sales forecasting techniques. The computer, in other
words, serves as a high-speed calculating machine capable of communicating
with the analyst, but the burden of decision making remains with the analyst.
Purthermore, the seasonally adjusted output data is not infallable, and the
analyst should not hesitate to modify the results if, in his judgement, such
modification is in order. For the reasons enumerated above, this computer
program will probably be most useful to those analysts working directly in
the forecasting function and who are willing to pt some ¥ ble bal-
ance among control, speed, realism, practicality, and cost. Admittedly,
however, the program has its limitations, and those analysts who prefer a
more theoretical computational model will probably find that it was not
designed to adequately satisfy their particular requirements. In the final
analysis,. this seasonal adjustment program is a forecasting aid, and it is
not intended to be a substitute for experience, knowledge, and skill.

In.closing, it is appropriate that mention should be made of the many profes-
sional courtesies extended by the Signal 0il and Gas Company and Computermat
Incorporated, both of whose main offices are in Los Angeles, and the Los
Angeles office of IBM.

v/

REFERENCE
NUMBER

1.0

2.0

3.0

4.0

5.0

1.1

2.1
2.2
2.3

2.4

2.5
2.6

2.7

3.1
3.2
3.3
3.4
3.5

4.2
4.3

i1

TABLE OF CONTENTS

HEADING

INTRODUCTORY COMMENTS AND INITIAL SENSE SWITCHES SETTINGS

INTRODUCTORY COMMENTS . . .

o s e s s o & e .

INITIAL SENSE SWITCH SETTINGS . . . .

GENERAL DESCRIPTION OF THE SEASONAL ADJUSTMENT PROGRAM

RAW DATA INPUT . . . - « ¢« ¢ « + & ©

TYPE OF RAW DATA INPUT

.

. .

. .

NUMBER OF YEARS OF RAW DATA . . . . . ¢ ¢ « & ¢ o o o &

NUMBER OF YEARS IN WHICH SEASONAL

AVAILABLE . . . . . . «

RAW DATA FORMAT . . . . « o & + «

ORDERING OF RAW DATA INPUT

SEASONAL ADJUSTMENT PROCEDURE

CARD INPUT ROUTINE . . .
PARAMETER ELEMENT . . . .
JOB NUMBER ELEMENT . . .
IDENTIFICATION ELEMENT .
RAW DATA ELEMENT . . . .
CARD INPUT SUMMARY . .

COMPUTATIONAL PROCEDURE .

MOVING AVERAGE AND SEASONAL
PROCESS ROUTINE . . . & ¢« ¢ o o o o ¢ o o s o o o o o o

LEAST SQUARES DISPERSION REDUCTION ROUTINE

FACTOR GENERATION

OUTPUT INFORMATION IS

. .

.

.

.

. o

.

ITERATIVE

.

SEASONAL FACTOR PREDICTION AND SEASONALLY ADJUSTED SALES

COMPILATION ROUTINE ., . .

PRINTER OUTPUT ROUTINE .

Jil

o o 6 o s 8 ® e 0 s ¢ o v e

PAGE
NUMBER

15
15
16
17
17

17
21

22
23




i
REFERENCE .
NUMBER HEADING

6.0 MANUAL INPUT ROUTINE o « o o o o o o o o o o v o o o s
6.1  PARAMETER OUTPUT MESSAGE NO, 1 AND EXECUTE INSTRUCTION
MESSAGE FOLLOWED BY A PAUSE + « v o v v o o o o « « + «
6.2  DECISION TO MANUALLY INPUT PARAMETERS . o « o « o .+ « .
6.3 DBCISIk)N NOT TO MANUALLY INPUT PARAMETERS . . . . . . .
7.0 SENSE ROUTINE « « + + « o o o o o o v v o o m oo o e

7.1 TO MANUALLY ABORT THE SEASONAL ADJUSTMENT PROCESS . . .
7.2 TO MANUALLY BYPASS SEASONAL OUTPUT . o o ¢ ¢ o o o «

7.3 TO MANUALLY ENTER THE MANUAL INPUT ROUTINE . . . . o .

‘8.0 PUNCH OUTPUT ROUTINE . & v v & o o o o o o o o o s o o
9.0 TIME REQUIRED TO OPERATE THE PROGRAM .+ « ¢ « « ¢ o o ©
10.0 FLOWDIAGRAM & o « ¢ o o o ¢ ¢ o 0 ¢ ¢ ¢ 6 ¢ ¢ 0 s s

10.1 FLOW SIMMATION . & &« ¢ v o o o o o + o s o o s o o o o
10.2 DETAILED FLOW DIAGRAM + ¢ ¢ ¢ o o o o o o ¢ o o o o o o

11.0 FORTRAN II LISTING + ¢ o ¢ o « o ¢ o o o o o o o o o o

[

Al

Page One

ECONOMIC TIME SERIES
SEASONAL ADJUSTMENT PROGRAM FOR THE IBM 60K 1620 COMPUTER

1.0 INTRODUCTORY COMMENTS AND INITIAL SENSE SWITCH SETTINGS

1.1 INTRODUCTORY COMMENTS

PAGE
NUMBER This seasonal adjustment program is designed for the IBM 60K 1620 computer.
The hardware floating point equipment, {f available, is not used and con-

29 sequently the program will operate with all 60K 1620 computers. It is true,
however, that those computers with hardware floating point equipment will
be operating at less than optimum efficiency. This shortcoming, of course,

30 may be corrected by recompiling the FORTRAN II deck to be consistent with

30 the floating point hardware.

1 ' The subroutines are included in the object deck and should not, therefore,
be input separately. The object deck has been condensed in size by a core
dump. While it is true that some small excess core capacity exists, for

31 all practical purposes it may be assumed that the entire 60K capacity is

32 used up by the program.

The computational procedure, although unsophisticated in the mathematical

32 sense, is based on an iterative procedure and should effectively remove
seasonal fluctuations from economic time series. This seasonal adjustment

32 program involves the use of a single object deck, and consequently it is

32 possible to seasonally adjust any number of sets of data in consecutive
order, without stopping the computer. The program automatically processes

40 one set of data after another, with no manual intervention needed from the
operator, Through the use of card input control parameters, a large degree

4 of flexibility is built into the program, enabling it to meet a wide var-

2 iety of seasonal adjustment needs.

43 No attempt has been made to seasonally adjust data at the midpoint of the

" computing unit (month, bi-monthly period, or quarter). While seasonal
factors may be predicted several years into the future, seasonally adjusted

56 data may be computed only through the end of the last year containing a

full year's data. In most instances, this is the year immediately preced-
ing the current year. Data for the initial half-year and the final half-
year will be lost.

In this seasonal adjustment program certain restrictions apply which should
be understood prior to seasonally adjusting data. For example, no attempt
has been made to compensate for the variation in the number of working or
marketing days in the unité designating time intervals. Also, the linear
least squares technique and a simple ratio smoothing method are used to
calculate the seasonal factors. Finally, at most eleven years of raw data
may be processed by the program. These restrictions, however, do not
seriously impair the usefulness of the program, although they may create
obstacles which must be overcome by the application of ingenuity, experience,
and judgement.

1.2 INITIAL SENSE SWITCH SETTINGS

Initially, all four sense switches should be set in the off position.
Should any of the sense switches be thrown on while the computer is proces-
sing a particular time series, as indicated in various sections of this
report, all sense switches will be thrown off prior to processing the next
time series. A printer output message will in this instance inform the
operator to turn off all the sense switches.

O »
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2.0 GENERAL DESCRIPTION OF THE SEASONAL ADJUSTMENT PROGRAM

2,1

2.2

2,3

2.4

2.5

UNIT TIME INCREMENTS OF RAW DATA INPUTS

The seasonal adjustment program is adaptable to the following unit time
increments of raw data inputs:

a, Monthly periods
b, Bi-monthly periods
c. Quarterly periods

TYPE OF RAW DATA INPUT )

Any congecutive numerical data from an economic time series for which a
seasonal pattern is suspected and which conforms to the unit time inter-
vals specified in 2.1 above may be input.

NUMBER OF YEARS OF RAW DATA

Up to eleven years of raw data may be input, If seasonally adjusted
information is desired for years 1 through N, then raw data for the last
half of year zero through the first half of year N + 1 must be input.

In other words, up to ten complete years of raw data may be input, and
two half-years of raw data must be input, for a maximum of eleven years.

It is recommended that a minimm of five years of raw data be input for
satisfactory results. In the event that the seasonal pattern is shifting
substantially in a non-linear manner, it is recommended that a maximum
of six to eight years of raw data be input. The reason for this is to
minimize the weight of the earlier years in the linear least squares
computational procedure.

NUMBER OF YEARS IN WHICH SEASONAL OUTPUT INFORMATION IS AVAILABLE

Input raw data for the last half of year zero and the first half of year
N + 1, while processed, is lost for the purposes of seasonal output.
Seasonally adjusted data may be computed for years 1 through N, while
seasonally predicted data may be computed for years N + 1 through N + 4,
N can be as high as 10, that is, up to ten years of seasonally adjusted
data may be output, while an additional four years of predicted seasonal
factors only may be output.

RAW DATA INPUT FORMAT

The program is written in floating point FORTRAN II without the hardware
floating point option, and the raw data input word format must be in
whole number (fixed point) notation with a maximum of eight digit positions.
Since nine digits of seasonally adjusted output data are allowed no output
format problems will normally occur. However, some caution should be
exercised in this respect, because eight digits of input data can con-
ceivably result in more than nine digits of output data under certain
exceptional circimstances. In the event that the data for a unit time
interval is zero, it is recommended that the integer "1'" be substituted

so as to avoid the possibility of format errors. If an adjustment is to
be made for the variation in the number of working or marketing days in
each unit, it will be necessary to input raw data as an average daily rate
for each unit. Output data, then, will also be on an average daily rate
for each unit.
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The format for raw data input has been simplified as much as possible.
The reason for this, of course, is that the program is intended for
economic and business analysts rather than mathematicisns and pro-
grammers.

2.6 ORDERING OF RAW DATA INPUT

The output format constrains the ordering of raw data input as follows:

2,6.1 IF UNITS ARE MONTHS

if the unit time intervals are months, there are 12 units to a
year with unit 1 always being the first month of the year, and unit
12 always being the last month of the year. The particular initial
month for each year depends upon what type of a year is involved
(calendar, fiscal, administrative, federal, agricultural, etc.)
The initial monthly raw data input is for the month six months
previous to month 1 of year 1, and the last monthly raw data input
is for the month six months after month 12 of year N, where raw
data is input for the complete years 1 through N.

2,6.2 IF UNITS ARE BI-MONTHLY PERIODS

If unit time intervals are bi-monthly perfods, there are 6 units

to a year with unit 1 always being the first bi-monthly period of
the year and unit 6 always being the last bi-monthly period of the
year, The particular initial bi-monthly period for each year deperds
upon what type of year is involved (calendar, fiscal, administrative,
federal, agricultural, etc.) The {nitial bi-monthly period raw

data input is for the bi-monthly period three bi-monthly periods
previous to bi-monthly period 1 of year 1, and the last bi-monthly
period raw data input is for the bi-monthly period three bi-monthly
periods after bi-monthly period 6 of year N, where raw data is

input for the complete years 1 through N.

2.6.3 IF UNITS ARE QUARTERS

If unit time intervals are quarters there are 4 units to a year
with unit 1 always baing the first quarter of the year and unit &
always being the last quarter of the year. The particular initial
quarter for each year depends upon what type of ysar is involved
(calendar, fiscal, administrative, federal, agricultural, etc.)

The initial quarterly raw data fnmput is for the quarter two quarters
previous to quarter 1 of year 1, and the last quarterly raw data
input is for the quarter two quarters after quarter 4 of year N,
where raw data is input for the complete years 1 through N.

2,7 SEASONAL ADJUSTMENT PROCEDURE

The seasonal adjustment procedure can best be illustrated by a brief
description of the program routines.




2.7.1

2.7.2

2.7.3
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CARD INPUT ROUTINE
The following types of data are input on cards:
a, Parameters
b. Job Number
c, Identification
d, Raw Data

MOVING AVERAGE AND SEASONAL FACTOR GENERATION TTERATIVE PROCESS ROUTINE

After the raw data has been read into the computer, an M unit moving
average i{s computed, where M is the number of units into which each
year is divided (twelve for months, six for bi-monthly periods,

and four for quarters). From the moving average and raw data, approx-
mate seasonal factors are calculated for each unit (monthly period,
bi-monthly period, or quarterly period), and linear least square
vectors are fitted to the approximate seasonal factors. From the

. resulting least square vectors, theoretical seasonal factors are

generated and smoothed. These smoothed seasonsl factors, in con-
junction with the raw data, are used to compute a new moving average
and a revised moving average halfway between the old moving average
and the new moving average. If the new moving average deviates too
much from the old moving average, the program will iterate by
making another pass through the computational procedure, generating
new seasonal factors, a new moving average and a revised moving
average, This iterative process continues until the new moving
average and old moving average are close enough, or until a pre-
determined number of passes have been made, when the program will
stop computing seasonal factors.

By card input it is possible to control the program so that only

one pass will be made through the moving average and seasonal factor
generation iterative process routine. In this instance only the
initial moving average, initial approximate seasonal factors,

initial least square generated seasonal factors, and initial smoothed
seasonal factors will be compiled before program control is trans-
ferred out of the moving average and seasonal factor generation
iterative process routine. This short-cut path is recommended for
those instances where low-profit data is being seasonally adjusted,
or for those instances where approximate results suffice.

SEASONAL FACTOR PREDICTION AND SEASONALLY ADJUSTED SALES COMPILATION
ROUTINE

The seasonal factor prediction and seasonally adjusted sales com-
pilation routine is an optional feature of the seasonal adjustment
program, After the seasonal factors have been generated the program
will make a conditional branch to one of the following routines:

a, The seasonal factor prediction and seasonally adjusted sales
compilation routine (which is described herein)

2.7.4

2.7.5
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b, The least squares dispersion reduction routine (see 2.7.5 below)
c. The punch output routine (see 2.7.4 below)

1f the branch {s made to the seasonal factor prediction and season-
ally adjusted sales compilation routine, seasonal factors are
normally predicted for years N + 1 through N + 4 by the linear

least square vectors genersted in 2.7.2 above and seasonally adjusted
sales are normally compiled for years 1 through N, The compilation
of seasonally adjusted sales may be bypassed by parameter control.

PUNCH OUTPUT ROUTINE

After seasonally adjusted sales have been compiled, the following
information is normally punched out:

a. 3easonal factors, including predicted factors

b. Least square vectors

c, Seasonally adjusted sales

d. Input parsmeters

e. Compiled counters content

Once the output information has been punched, control will be
transferred back to the beginning of the program and the next set

of data, if available, will be processed,

LEAST SQUARES DISPERSION REDUCTION ROUTINE

The least squares dispersion reduction routine is an optional
feature of the seasonal adjustment program, After the seasonal
factors have been generated and if a card input conditional branch
has been made to the least squares dispersion reduction routine
(see 2.7.3 above), the program will check the dispersion of the
smoothed seasonal factors about each unit least square line. 1f
the dispersion is too great the seasonal factors will be packed
halfway to each unit least square line,a new moving average generated,
and control transferred to the moving average and seasonal factor
generation iterative process routine (see 2.7.2 for further com-
putation. S

If the dispersion of the smoothed seasonal factors about the least
square line continues to be too great and sufficient passes have
bean made through the least squares dispersion reduction routine,
the program will check to see if the operator shall have the

option of manually terminating or continuing the seasonal adjustment
procedure. 1If the operator shall have this option, the program
will transfer to the manual input routine (see 2.7.7 below).

If the operator shall not have this option, the program will
transfer to the moving average and seasonal factor generation

)




2.7.6

2.7.7
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iterative process routine (see 2.7.2) for a final iterative com-
pilation of the moving average and seasonal factors. Then, control
will be transferred to the seasonal factor prediction and seasonally
adjusted sales compilation routine (see 2.7.3), If, on the other
hand, the dispersion of the seasonal factors about the least square
line is small enough, the program will transfer directly to the
seasonal factor prediction and seasonally adjusted sales compila-
tion routine (2.7.3 above).

SENSE ROUTINE

The sense routine is an optional feature of the seasonal ad justment
program. Entry to the sense routine is always made by throwing on
sense switch No. 2 during the operation of the program. Entry is
made into the sense routine for the following reasons:

a. To manually abort the seasonal adjustment process

b. To manually bypass seasonal output

c. To manually enter the manual input routine

MANUAL INPUT ROUTINE

The manual input routine is an optional feature of the seasonal
adjustment program. Entry into the manual input routine may be
made in one of two ways:

a. From the sense routine under certain circumstances (see 2.7.6
above)

b. When the least squares dispersion reduction routine indicator
is on and the dispersion about the unit least square lines
remains too great and sufficient passes through the least
squares dispersion reduction routine have been made and the
operator shall have the option of terminating or continuing
the seasonal adjustment procedure (see 2.7.5 above)

The manual input routine will be used in those rare circumstances
when, for some reason, it is desired to visually observe the card
input parameters in order that the operator may make a decision
concerning the continuation or discontinuation of the iterative
process. When program control is transferred to the manual input
routine the input parameters are printed out on the typewriter,
following which a program PAUSE occurs., If sense switch 1 is
thrown on the computer will ACCEPT new parameters. After the
parameters are correctly inserted from the typewriter, control is
transferred to the moving average and seasonal factor generation
iterative process routine for further compilation, If sense
switch 1 is left in the off position, control is transferred
directly to the moving average and seasonal factor generation
iterative process routine for one last pass.
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2,7.8 PRINTER OUTPUT ROUTINE

As the program processes data the printer will output various types
of messages which provide the following information:

a. Identification of data being processed
b. Trace the path through the program
c. Inform the operator of the results of the iterative process

d. Inform the operator of the dispersion of moving average points
and smoothed seasonal factors

e. Print out parameters, if desired

f. Inform the operator to make a decision to terminate iteration
or to continue iteration

g. Inform the operator to turn off sense switches before the next
set of data can be processed

In general, the printer output provides a real time basis for the
oparator to visually observe the degree of seasonal adjustment
which occurs and to permit the operator to take a flexible course
of action while the program is operating, should this become
necessary. The courses of action (see 2.7.6 and 2.7.7 above) which
the operator may take are the following:

a, Manually abort the seasonal adjustment process
b. Bypass seasonal output
c¢. Print out parameters

d. Manually input parameters (continue to iterate) or terminate
iteration

3.0 CARD INPUT RCUTINE

The card input routine will be specified in the order that its elements appear
in the card input deck and are read into the computer.

3.1

PARAMETER ELEMENT

The card input parameters control the operation of the program, lending
to the program a great degree of flexibility and providing for the satis-
faction of a large variety of seasonal adjustment requirements. There
are 21 parameters, identified as K) through K23, input for each set of
raw data, six parameters to a card., Consequently, the parameter element
consists of four cards, The least significant digit of each parameter
will appear in card positions 10, 20, 30, 40, 50, and 60 respectively,
with the subscripted order of parameters increasing consecutively from
left to right and from parameter card No, 1 to parameter card No. 4.
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. will not be incremented if an absolute deviation of less than two per
A description of e_ach parameter follovs: cent is detected. High values of K5 result in speeding up the seasonal

Kl1. K1 is the first year for which raw data is input. X} corresponds to adjustment process; low values of V5 result in a more reliable seasonal

year zero, the last half only of which contains raw data. Kj contains adjustment process. For practical purposes, a balance between the v
four digit positions and will be punched in card positions 7 - 10 of two must be achieved, and for this reason § & Xs £ 20 is recoumended. ¥s

parsmeter card No. 1. is punched in positions 47 - 50 of parameter card No. 1.

Example: 1955 Example: 0005

K. Kp is the total number of years of raw data input, including the

Kg. Ko is the maximum number of moving average passes allowed in the
last half of year zero and the first half of year N + 1. Kz is equal

woving average and seasonal factor generation iterative process

to the number of complete years for which raw data is input plus one, routine., Each time the program enters this routine from outside the
One is added to the number of complete years for which raw data is routine the number of passes it makes through the routine may not
input in order to compensate for the last half of year zero and the exceed Kg. It may make fewer passes than Kg, however, if the sea-
first half of year N + 1, which also contain raw data, K3 will be sonal adjustment process meets the specifications of parameters Ks,
1imited to two digit positions, with a maximum magnitude of eleven K10 and K12. As a practical matter, Kg should not exceed 10, but it
and a suggested minimm magnitude of five. Kp will be punched in may be anywhere in the range 0 € Kg < 1000. At the conclusion of
| card positions 19-20 of parameter card No. 1. aach pass counter NH1 is incremented by one. It should be noted
that program control may enter the moving average and seasonal
Example: 08 factor generation iterative process routine more than once, and
each time entry is so made specifies the max number of al-
K3. K3 is the number of units in a year. when wmonthly raw data is input, Lovable passasywhile progr:mxgonzrol . 1; e ::::m:b re it
K3 = 12; when bi-monthly raw data is input, K3 s 6; when quarterly raw be punched in card positions 57 - 60 of paramater card No. 1.
data is input, K3 = 4. K3 is limited to two digit positions and will

be punched in card positions 29-30 of parameter card No. 1. Example: 0004

. Example: 06 Ky, 1In the event that control is transferred from the least squares

l dispersion reduction routine back to the moving average and seasonal
i K4 K4 is the number of years of predicted seasonal factors{) Generally factor generation iterative process routine, K takes on the value of
‘\ speaking, 0 & K, £4. For all practical purposes K, = 0 or ¥, =4, K7. A substantial amount of seasonal adjustment will have occurred

j depending upon whether predicted seasonal factors are or are not

by the time the transfer of control back to the seasonal factor gen-
| desired. K4 will be punched in card position 40 of parameter card No. l. eration iterative process routine is made, and a reduction in the

value of Kg may be appropriate. This facility is built into the
program in order to take advantage of these potential savings. While
it is possible for K7 to be larger than Kg, for practical purposes

Example: 4

| Ks5. Ks specifies the product of 1000 times the maximum allowable ab-

b pal £ potat this possibility may be ignored. If a reduction in Kg is desired,
i i [s] nts.
| Xl"tihwii"ﬁ:i‘czzi'r’is"c'ﬁ?ﬁ:wd;'éi?ﬁ;":ﬁ:ﬁ&’hﬁ’Jm olgo K7 £ Kg, while if no reduction in K is desired, X7 = Kg. K7 will be’
mo:‘i‘ng :vsrage, point by point, it calculates the absolute per- punched in card positions 7 - 10 of parameter card No. 2.
i centage deviation between the two. If this percentage de’viation e le: 0002
is greater in absolute magnitude than that specified by K5, counter xampla:

MP1 is incremented by one. Ks is entered into the computer as a Yg. Kg specifles the product of 1000 times the max \llousble abeot.
whole number and divided by 1000 by the program to obtain the correct {omm

Th is designed to operate optimally when Ks T s, ute percentage seasonal factor deviation, If the least squares
percantage. e program is designe )

dispersion reduction routine is being operated, the program will
which, when divided by 1000, means the program screens all moving compare. For each unit. every smoothod semsonal Factor with the
average deviations in excess of one-half of one per cent. However,

corresponding least square generated seasonal factor for years 1

K5 is not limited to 5, and it may take on any value 0 & K5 £1000. through N. If this percentage deviation is greater in absolute

It is recommended that, for best results, K5 not exceed 20 becaus(.-. r:agnitude :h;nichat :peclftad by Kg, :’:urlmr Ngl is éngru;;n;eg b{o(l)b
when K5 is greater than 20 the program will screen only those moving ] Kg is entered into the computer as a whole number and divided by
average deviations in excess of two per cent, that is, counter MP1 by the program to obtain the correct percentage. The program is designed

to operate optimally when Kg ¥ 5, which, when divided by 1000, means

- ' © * O




o

Ki0.

" b, Bi-monthly and quarterly data:
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the program screens all seasonal factor deviations in excess of one-
half of one percent. iowever, Kg 18 not limited to 5, and it may
take on any ralue 0 & ¥ S 1000. It is recommended that, for hest
results, Kg not exceed go because when ¥g is greater than 20 the
program will screen only those seasonal factor deviations in excess
of two percent, that is, counter NQl will not be incremented if an
absolute deviation of less than two percent is detected. iligh values
of Kg result in speeding up the seasonal adjustment process; low
values of Kg result in a more reliablé seasonal adjustment process.
For practical purposes, a balance between the two must be achieved,
and for this reason 5 % Kg % 20 is recommended, Kg will be punched
in card positions 17 - 20 of parameter card to. 2.

.. Example: 0005

K9 specifies the maximum mumber of allowable passes through the K1y.

least squares dispersion reduction routine. It is recommended that
the range 0 £ K9 £ 5 apply, although K9 may be as high as 100. Each
time a pass 13 made, NM1 is incremented by one. When no more passes
are available, that is, when NM1l = Kg, control will be transferred

to the seasonal factor prediction and seasonally adjusted sales
compilation routine after the moving average and seasonal factor
generation iterative process routine is operated on for one last time.
Kg will be punched in cerd positions 28 - 30 of parameter card No. 2.

Example: 003

K10 specifies the maximms mmber of moving average absolute percentage !
deviations which may exceed that specified by Kg and still be accept-

able. Kjp, in other words, indicates the maximu. value which counter

MP1 can be and the 1 adjustm pY remain under control.

Every time an excessive moving average absolute percentage deviation

is detected, counter MP1 is incremented by one. After all moving

average magnitude deviations are exmmined, counter MP1 ig tested with |
Kig. If the contents of MP1 exceed Kjp» the test fails, that {is,

too many extreme points have been detected. If the test fails and

K exceeds the contents of counter NHl (meaning at least one more

pass is available through the moving average and seasonal factor
generation iterative process routine) another pass will be made through
this routine. If the test is OK, K;, is tested. The value of K10
will depend upon whether data for months, bi-monthly periods, or

quarters is being seasonally adjusted. The suggested formula for
determining K)o appears below:

a. Monthly data:
Kjo = 2(Ky ~1), vhere Ky = number of years of raw data, including

last half of year zero and first half of year N + 1.

K10 = K2 - 1, vhere K2 is defined above,
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In both instances a few extrems points are recommended, an average

of two per year when dealing with monthly data and an average of one

per year when dealing with bi-monthly or quarterly data. However,

if more accuracy is desired, Kjg = O might be considered. For

monthly data the range 0 % Kjpg & 120 applies; for bi-monthly data

the range 0 < ¥10 S 60 applies; for quarterly data the range 0 &£Kjp % 40
applies. 1t is probably true that anything greater than the suggested
values of Kjp in & and b above are not very practical. K)p will be

punched in card positions 37 - 40 of parameter card No. 2.
Example: 0012

If the test summation results are printed on the typewriter, the
most recent result of this test will be indicated.

K11 ap;ctfies the maximm number of seasonal factor absolute per-

centage deviations which may exceed that specified by Kg and still
be acceptable. KX;;, in other words, indicates the maximum value

vhich counter NQl can be and the seasonal adjustment process remain
under control. Every time an excessive seasonal factor absolute per-
centage deviation is detected, counter NQl is incremented by omne.
Aftaer all seasonal factor magnitude deviations are examined, counter
‘NQl is tested with Kjj. If the contents of NQ1 exceed X;j, the test
fails, that is, too many extreme points have been detected. If the
test fails and Kg exceeds the contents of NM1 (meaning at least one
more pass is available through the least squares dispersion reduction
routine) another pass will be made through both the moving average
and seasonal factor generation iterative process routine and the
least square dispersion reduction routine. If the test is OK, K13
will be tested. If the test fails and no more passes are available,
K15 will be tested after the test summation results are printed.

The value of Xj) will depend upon whether data for months, bi-monthly
periods, or quarters is being seasonally adjusted. The suggested
method for determining X;; appears below:

a, Monthly data:
Kj; = .2 (X2 - 1), vhere minimum Kj; =1

b. Bi-monthly data and quarterly data:
Ki1 = .2 (Kp - 1), vhere minimm K;; =1

In each instance at least one extreme point i{s recommended. However,
if more accuracy i{s desired, Ki1 = 0 might be considered. In each
instance the range O &« K;; < 10 applies. It is probably true that
anything greater than the suggested value of K11 18 not very practical,
K11 will be punched in card positions 49-50 of parameter card No. 2.

Exemple: 02
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If the test surmation results are printed om the typewriter, the most
recent result of this test will be indicated. X), specifies the max-
imum allowsable sum of the absolute percentages of the moving average
deviations. When the program determines the percent deviation between
the old moving average and the new moving average, point by point, it
squares each deviation to eliminate the sign, multiplies by 1,000,000
to eliminate the decimal point, and then takes the square root., If

an absolute deviation is in the neighborhood of .005 (one-half of one
percent), the final result of the above calculation will be in the
neighborhood of 5. If, on the other hand, an absolute deviation is in
the neighborhood of .02 (two percent), the final result of the above
calculation will be in the neighborhood of 20. K12 18 used to test the
sum of the absolute deviations which have been calculated in the manner
indicated above, The following formula for detemmining Kyp is suggested:

2. Monthly data: .
Ryg = IZKS (Rz - 1)

b. bimonthly data: .
Kyjg = 6K5 (Rz -1

c. Quarterly data:
Kyg = 4Ks (Kz -1

While the range 0 € Ks £ 100 applies, it is strongly recomended that
K5 not be allowed to exceed 20, because values in excess of 20 wean
that average absolute deviations in excess of 2% will be accepted.

The sum of the moving average deviations are accumulated in counter
M1, After the deviations are accumulated, counter Fil is testec
with Kjp. If the contents of K)j exceed the counter the test is OK;
if not, the test fails. If the test fails and Kg exceeds the contents
of counter NH1 (meaning at least one more pass is available through
the moving average and seasonal factor generation iterative process
routine) another pass will be made through this routine, 1f the test
is OK, or if no more pagses are avajlable, Kjg is tested. K;; will
be punched in card positions 57 - 60 of parameter card to. 2.

Example: 0600

K13 specifies the maximum allowable sum of the absolute percentages
of the seasonal factor deviations. When the program determines the
percent deviation between the smoothed seasonal factors and the
corresponding least square generated seasonal factors it squares
each deviation to eliminate the sign, multiplies by 1,000,000 to
eliminate the decimal point, and then takes the square root. If an
abgolute deviation is in the neighborhood of .005 (one-half of one
percent) the final result of the above calculation will be in the
neighborhood of 5. If, on the other hand, an absolute deviation is
in thie neighborhood of .02 (two percent), the final result of the
above calculation will be in the neighborhood of 20. K3 is used to
test the sum of the atsolute deviations which have been calculated
in the manner indicated above. The following formula for determin-
ing K13 18 suggested:

D

Kig4e

K15.
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a. Monthly data:
K13 = Kg (X9 - 1),

b, Bi-monthly deta and quarterly data:
K13 = kg (",2 - 1),

While the range 0 £Kg £ 100 applies, it is strongly recommended that
Kg not be allowed to exceed 1N, because values in excess of 10 mean
that average absolute deviations in excess of 1% be accepted. The
sum of the seasonal factor deviations are accumulated in counter FN1.
After the deviations are accumulated, counter FK1 is tested with K3,

If the contents of K;3 exceed the counter the test is OK; if mot, the
test fails. 1If the test fails and ¥y ds the s of NM1
(meaning at least one more pass i{s available through the least squares
digpersion reduction routine), another pass will be made through both
the moving average and seasonal factor generation iterative process
routine and the least square dispersion reductfon routine, If the
test is OK the program will test Kjg9. If the test fails and no more
passes are available (M1 exceeds Kg), Kjs will be tested after the
test sumuation results are printed. Kj3 will be punched in card

positions 8 - 10 of parameter card No. 3.

Example: 050

Ky4, the seasonal factor prediction bypass parsmeter, may assume

three values, 0, 1, and 2, but only in the manner specified below
with respect to Kyq- Violations of this specification may result in

incorrectly punched cards. When K)4 = 0 and Kj7 = 0, lsast square
vectors are fitted to the seasonal factors and the program processes
data in a normal manner. When Kj; = 1 and K37 = 2 least square

vectors are fitted to the seasonal factors only once, after which
program control bypasses the seasonal factor prediction and seasonally
adjusted sales compilation routine, transferring control directly

to the punch output routine. If Kj4 = 2 and K17 = 0, least square

vectors will not be fitted to the seasonal factors and the seasonal

factor prediction and seasonally adjusted sales compilation routine

is bypassed, program control being transferred directly to the punch
output routine. Kj4 must be used only in conjunction with K17 in

. the manner specified. Kj4 will be punched in card positiom 20 of

parameter card No, 3.
Example: 1

K15 is the manual input switch, After the test sumation results have
been printed, the program will test Kj5. If Kis = 0, the program will
cycle through the moving average and seasonal factor generation

iterative process routine for the last time. If Kjg = 1, the program

will enter the sense routine to check for any of the sense switches
being turned on, If none of the sense switches are turned om, or if




o

Ki6.

K17.

Kig-

Kyo.
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only sense switch No. 2 is turned on, the program will enter the manual
input routine. Kjs5 will be punched in card position 30 of parameter
card No. 3.

Example: 1

K16 is a spare parameter which should always be zero. Kig will be
punched in card position 40 of parameter card No. 3.

Example: O

K17 is the least squares fit bypass parameter, and it may assume

three values, 0, 1, and 2. When K37 = 0 or 2, the program will pro-
cess data in the manner specified by the description of parameter Kjy
above. If K17 = 1, seasonal factors are computed once without using
least square vectors and then control is transferred directly to the

punch output routine without predicting seasonal factors and seasonally
adjusting sales. When Kj; = 1, Kj, should be zero, since Ky, will

never be tested in this instance. K}7 is punched in card position 50
of parameter card No, 3.

Example: O

Kjg 18 the dispersion smooth switch, and it may assume three values,
0, 1, and 2. When Kjg = 0, the program will bypass the least squares
dispersion reduction routine and will directly enter the seasonal
factor prediction and seasonally adjusted sales compilation routine.
When Kjg = 1, the program will enter the least squares dispersion
reduction routine. When Kig = 2', the program will bypass the least
squares dispersion reduction routine; in addition, the program will
also bypass computing seasonally adjusting sales and it will permit
only the seasonal factors to be punched out. When Ki4 18 1 and K7
is 2, or when K14 i8 2 and K17 is 0, K18 is always 2, because in
these inst only al factors are to be punched. Kjg will
be punched in card position 60 of parameter card No. 3,

Example: 1

Kig is the parameter which tests the sum of the combined moving
average deviations and the seasonal factor daviations when the
dispersion smooth switch Kjg = 1. The suggested formula for de-
ternining K19 is as follows: Kjg = Klz + Ky3.

Counter NP4, which i8 the sum of the mearn FN1 = FN plus the mean
M1 = PM, is tested with Kjg. If Kyg exceeds NP4, the test is OK
and the program will transfer control to the seasonal factor pre-
diction and the seasonally adjusted sales compilation routine.

1f the contents of counter NP4 exceed Kjqg, the test fails, Tf the
test fails and Kg exceeds the contents of ™M1 (meaning at least
one more pass 1s available through the least squares

3.2

3.3
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dispersion reduction routine), another pass will be made through both
the moving average and seasonal factor generation iterative process
routine and the least square dispersion reduction routine. If the
test fails and no more passes are available (NM1 exceeds Kg), K15 will
be tested after the test sumation results are printed. K19 will be

punched in card positions 7 - 10 of parameter card No. 4,
Example: 0010

K20. K20 is the print suppress indicator, and it may be either zero or one.
1f K20 is zero, all printer output messages are printed, If K20 is
one, the job number printer message, both identification printer
messages, and the end of data printer message are bypassed. K20 will
be punched in card position 20 of parameter card No. 4.

Exsmple: O

K21. K21 is a spare parameter which should always be zero. K21 will be
punched in card position 30 of parsmeter card No, 4.

Example: O
JOB NUMBER ELEMENT

The job number identifies a particular data batch or run, and it may be
used to sort a deck of output cards should they be dropped or mingled with
another output deck, The job number will be punched twice on a single card,
together with the initial card counter or LO number of one. The job number
is composed of three digits, and will be punched in card positions 8 - 10
and again in card positions 63 - 65. The card counter or LO number, which
i3 always one in this instance, will be punched in card position 71.

Exsmple: 8 - 10 63 - 65 71
001 001 1

IDENTIFICATION ELEMENT

The purpose of the identification element is to identify the seasonally
adjusted data which will be punched on cards. The identification element
is composed of two cards, each of which contains up to 39 alphamerical
characters and a card counter or LO mumber,

a. Identification card No. 1 will contain alphamerical information
punched in card positions 1 - 39, and card counter or LO number
two punched in card position 71. This identification information
may be anything deemed to bea of value in identifying the data.

Example: 20 MTP PACK BOR MO LB SLS 2
b. Identification card No., 2 will contain alphamerical information
punched in card posfitions 1 - 39, and card counter or LO number
three punched in card position 71, This identification informatiom
may be anything deemed to be of value in identifying the data.

Exsmple: SEAS ADJ FROM 1952 3
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3.4 RAW DATA ELEMENT

The raw data element will have three separate formats, depending upoun
whether monthly, bimonthly, or quarterly data §s being input. Under

no circumstances will more than 132 months or 6€ timonthly periods or

44 quarters of raw data be input, that is, the program will process at
most eleven years of raw data. In addition, it’is recommended that a
minimum of five years of raw data be input for reliable results. Raw

data must be input in consecutively ordered cards, tne initial card
containing the oldest data and the last card containing the most recent
data. Each input data word must be in whole number {fixed point) notatfon
with a maximum of eight digit positions. Data will be punched starting
with the last half of year zercand ending with the first half of year & + 1.
In the event that the data for a unit time interval is zero, it is
recommended that the integer ''1" be substituted so as to avoid tue pos-
sibility of format errors (see 4.1.2).

3.4.1 MONTHLY DATA

Each monthly data card wmust contain exactly six consecutive wonths
of data, with the least significant digit of the data of the
{nitial month being punched in card position 10 arnd the least
significant digit of the data of the most recent wonth being
punched in card position 60. The least significant digits of the
data of the intervening consecutive months will be punched in

card positions 20, 30, 40, and 50 respectively, beginning with the
data of the second oldest month and ending with the data of the
second most recent month. In this manner data cards will be
consecutively ordered, and the data on each card will also be
consecutively ordered, resulting in a consecutively array of raw
data from the initial month to the most recent month,

Example:
3-10 13 - 20 23 - 30 33 - 40 43 - 50 53 - 50
00004126 00005283 00006718 ~0000887: 00006112 006003009

3.4,2 EBTMONTILY PERIOD DATA

Each bimonthly data card must contain exactly three consecutive
bimonthly periods of data, followed by three consecutive zeros.
The least significant digit of the data of ttie initial iimonthly
period will be punched in card position 10, the least signtficanc
digit of the data of the middle bimonthly perisd will te punched
in card position 20, and the least gignificant digit of the data
of the most recent bimoathly period will be punched in card pos-

ition 30. Zeros will be punched in card positious 40, 50, and 80.
Example:
3-10 13 - 20 23 - 30 49 50 60

00002215 00003342 00005952 0 0 0
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3.4.3 QUARTERLY PERIOD DATA

Each quarterly data card must contain exactly two congsecutive
quarters of data, followed by four consecutive zeroes, The least
significant digit of the data of the initial quarter will be
punched in card position 10, and the least significant digit of
the data of the most recent quarter will be punched in card
position 20, Zeroes will be punched in card positions 30, 40,
50, and 60.

Exemple: 3 ~ 10
00001513

13 - 20 30 40 50 60
00006298 0 0 ] 0

3.5 CARD INPUT SUMMARY

Cards will be input in the following order:

Card 1. Parameter card No, 1 (K; - Kg)
Card 2, Parameter card No. 2 (K7 - K12)
Card 3. Parameter card No. 3 (K3 - Kjg)
Card 4., Parameter card No. 4'(K19 - KZI)
Card 5. Job number card

Card 6. Identiffcation card No, 1

Card 7. 1Identification card No. 2

Card 8 through last card. Raw data cards in consecutive order, beginning
with raw data for last half of year zero and
ending with raw data for first half of year N + 1,

4.0 COMPUTATIONAL PROCEDURE

4.1 MOVING AVERAGE AND SEASONAL FACTOR GENERATION ITERATIVE PROCESS ROUTINE

4.,1.1 MOVING AVERAGE COMPUTATION

Let j be any unit in the time interval. After the input data has
been read into the computer, for each unit j the program computes
a moving average Aj from the raw data Dy based on a 12-unit perfod
if monthly data is used or a 6-unit period if bi-monthly data is
used or a 4-unit period if quarterly data is used. The moving
average is computed by the following formula:

A =Dy - w2y 4.+ P54 4P+ w2 - 1)
M

Where: M = number of units in a year and j = the unit number.
Furthermore, 4f N = K3 - 1, where N is the number of years, then

the following relationship holds: 1 & j €MN, This relationship
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holds true for all computations. Note that a vactor ratiicr than a
matrix notation fs used to order increasing values of j.

This moving average extracts frow the raw data the {irst estimate
of those time series fluctations attributable to seasonal causes,
because each month, bimonthly period, or quarter is given equal
weight over a one-year interval,

4.1.2  APPROXIMATE SEASOMAL FACTORS

After the initial moving average A; is computed, the raw data D

for the last helf of year zero and the first half of year % + 17is
dropped from the cowputing model. Hereafter only raw data Dy for
years 1 through N will be relevant. For each unit }, approximate
seasonal factors Ry » .nl are computed. ' These approximate seasonal

A
. : factors are ratios vhicl]\ provide an estimate of the variation in
,: an etenomic time series which may be attributable to seasonal causes.
: For very small A;, format errors may occur. In order to avoid very
small A,, substitute the integer "1" for zero whenever zero appears
as the raw date input for a unit time interval,

6.1.3 FORMULA LINEAR LEAST SQUARES FIT OF APPROXIMATE SEASONAL FACTORS

Temporarily, j will refer to units, i will refer to years, and the
matriz notation will be used for the purposes of illustration only.
?or,uch unit j formula linear least square lines are fit to the
approximate seasonal factors Ry where the Ry for each unit are

- ordered by 1 from year 1 through year N = Ky - 1. The formula unit
1insar least square lines are computed from the following set of
equations:

Ry y =Na + bit
"ii,j - {1 + b!i

Where: a = constant term

b = linear coefficient of independent variable

i = year number

§ = unit number

N = maximum yesr number = number of years

%12 for months

£ 6 for bimenthly periods
£ 4 for quarters
-3

-
(LS L)

3
i
b}
And: 148K -1
Ry, = seasonal factor of the ith year for the jth unit

Thers are twelve, six or four sets of equations depending upon

. whether monthly, bimonthly, or quarterly data, respectively, is
being processed. From these sets of equations twelve, six, or
four unit least square formulas of the following form are computed:

n“’ - .j + bji

4.1.4
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vhere: Rj, 6§ now refers to formula seasonal factors as opposed to
approximate seasonal factors.

Although the vector notation of j is used in the program computa-
tional procedure, the matrix notation i,j is used here for the
purpose of illustration only. The final result is the same in both
instances, excepting that the computer operates faster using the
vector notation rather than the matrix notation.

GENERATION OF FORMULA SEASONAL FACTORS

Once again the matrix notation rather the vector notation is ugsed
for the purpose of fllustrationm only. The formula least square
seasonal factors are generated from the following set of equations,
vhere there are as many equations as there are units J.

R{,j = a3+ bji
Since a formula has been computed for each unit it is possible to

generate formula seasonal factors for each unit of each year i
from year 1 through year N = Ky - 1.

SMOOTHING FORMULA SEASONAL FACTORS

Formula seasonal factors have been gensrated by unit equations;
however, for a given year each seasonal factor should average 1.0.
This means, if monthly data is being processed, the sum of the -
formula seasonal factors for each year should amount to 12,0; if
bi-monthly data is being processed, the annual total should be 6.0;
if quarterly data is being processed, the annual total should be 4,0.
If FK3 = required sum of the seasonal factors Ry for year i, and

ZYR = actual sum for year i, then the smoothing factor for year i,
SZYR, is found by:

SZYR = (FK3 - ZYR)/ZYR

For each year i, the formula seasonal factors Ry may be smoothed,
if smoothing is necessary, by the following formula:

Ry = Ry + Ry (SZYR)

The computational procedure for smoothing seasonal factors is

illustrated below (assuming bi-monthly periods):







4.1.6

4.1.7
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Year 1
Least Square
Generated Ssasonal Factors

For Year i
Ry

Unit 1 1.10
Unit 2 1.30 :
Unit 3 1.00
Unit 4 0.80
Unit 5 . 0.90
Unit 6 1,22

ZYR = 6.32

FK3 = 6 x 1,00 = 6,00

SZYR = (FK3 - ZYR)/ZYR = 6.00 - 6,32 = - .32 = - .051

6.32 6.32
Year i
Smoothed Seasonal
Factors

Ry = Ry + R§ (SZYR)
Unit 1 1.10 + 1,10 (- .051) = 1.05
Unit 2 1.30 + 1.30 (-~ .051) = 1.24
Unit 3 1.00 + 1,00 (- .051) = 0.95
Unit 4 0.80 + 0.80 (- .051) = 0.75
Unit 5 0.90 + 0.90 (~ .051) = 0.85
Unit 6 1,22 + 1,22 (- .051) = 1,16

Check = 6.00 = FK3

COMPUTING THE NEW MOVING AVERAGE

Reverting once again to the vector notation, let j be any unit in
the time interval., From the raw data Dj and the smoothed seasonal

factors Rj, a new moving average BJ is computed for each unit in
the time interval by the following formula: By = Bl

Ry
COMPUTING THE REVISED MOVING AVERAGE

From the old moving average Aj and the new moving average Bj a
revised moving average Aj is computed for each unit in the time
interval by the following formula: Aj = Aj - (Aj - BJ)/Z

Note that A; now refers to the revised moving average instead of
the old moving average. This revised moving average, which is
actually the mean of the old and new moving averages, now becomes
the basis for further seasonal adjustment computations.

4,2
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LEAST SQUARES DISPERSION REDUCTION ROUTINE

Reverting once again to the matrix notation, the program will check the
dispersion of the smoothed seasonal factors about the unit least square
lines. Given M units and N years, the following table illustrates the

smoothing deviations about the unit least square lines: ,

Year 1 Year N

Deviation of
Smoothed Ry

as a per cent
thed :

Deviation of
Smoothed Rj

as a per cent

For Year Smoothing Smoothed of Unsmoothed Smoothing Smoothed of
Unit 1&£1 &N Factor Ry R{ Factor Ry R4
1 R1,1= Ry, 1+ R1, ot
. aptyt)  SPRL Ry (szvRy) A SZ¥Rn Ry ,(SZYRy) An
M BRq, 1= Re 1t Rl,n+
atbg(l)  SZYRL Ry (SZYR1) A SZYRp Ry, n(SZYRy) An

In this instance Ri, i is completely generalized, being defined by the umit
least square formulas. Note, however, that the smoothing process results
in the deviations of the smoothed Ry 4 as a per cent of the umsmoothed Ry 4

calculated from the unit least square line being identical for each unit
within a given year. Therefore, the sum of these unit percentage deviations
for N years is also identical. Consequently, when testing for the disper-’
sion of the smoothed seasonal factors about the unit least square lines to
determine if the dispersion is so great it must be reduced, only one unit,
for convenience unit No. 1, need be tested to test all the units, If the
dispersion, as measured by the sum of the percentage deviations, should be
too great, the dispersion will be reduced in the following manner:

Bi,j -a +bji
Ri,p =Ryt (Byy - Ry /2

The least square formula seasonal factors, 31,3» are generated, and the
smoothed seasonal factors, Ri. §» are packed halfway to the formula values,
Ri,) now designating the packed seasonal factors. A revised moving
average, in vector notation designated as Ay, is then generated in the
following manner:

D
Aj=;-}

Where: Dy = raw data
Rj * packed geasonal factors
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This revised moving aversge now becomes the basis for further seasonal adjust-
ment calculations,

4.3 SEASONAL FACTOR PREDICTION AND SEASONALLY ADJUSTED SALES COMPILATION ROUTINE

4.3.1 PREDICTING SEASONAL FACTORS

Continuing with the matrix notation, seasonal factors are predicted
for each unit for years N + 1 through N + 4 as follows:

R, g =g byl
Where: N+1‘:1$N+4

The predicted seasonal factors are then smoothed as follows on an
annual basis: ’

SZYR = (FK3 - ZYR)/ZYR
Ri,j = Ri,j + Ri,j (SZYR)

4.3,2 COMPUTING SEASONALLY ADJUSTED SALES

Reverting once again to the vector notation, for years 1 through
K2 = 1 seasonally adjusted sales are computed as follows:

D
Dj "_i
Ry
Where: New Dy = seasonally adjusted sales
0o1d Dj = raw data

Ry = smoothed seasonal factors

After seasonally adjusted sales are computed, excess positions in
the D block are zeroed.

4.,3.3 NORMALIZING SEASONAL FACTORS
Seasonal factors are normalized in the following manner:
Rj = 100 Rj
Normalized seasonal factors will be interpreted as percentage

quantities instead of decimal quantities. Following the normaliz-
ation computations, excess positions in the R block are zeroed.
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5.0 PRINTER OUTPUT ROUTINE

The printer outputs information {n the form of messages to inform the operator
of the progress which the seasonal adjustment program makes as it seasonally
adjusts data. No seasonally adjusted information will be output on the printer.
The printer outputs the following general types of messages:

a. Identification messages, which inform the operator of the contents of the
job number element and the identiffcation element of the card input routine.

b. Programmed messages, which inform the opsrator in which routine or segment
of routine the program is currently operating.

c. Computational messages, which inform the operator of the results of a
computational procedure which the computer has made.

d. Request messages, which inform the operator to take a course of action.

e. Program error messages, which inform the operator that a program error
has occurred. However, not all program errors are detected by the computer.

f. Action messages, which inform the operator of some action the computer
has taken.

On the basis of these messages, the operator may see fit to manually intervene
with the seasonally adjustment process, or he may satisfy himself that the
seasonal adjustment process has been adequately performed for a given set of
data. The printer outputs the following specific messages as the program
processes data (Note: messages need not be printed in the order listed, and
many need not be printed at all for a given set of data):

1. Start Reading Data Message - When the computer is ready to read data
the following message will be printed:

GO 23

2, Job Number Message - After the computer reads the parameter and job
number cards, the job number will be printed, The printing of this
message may be bypassed by setting Kzg = 1.

3. 1Identification No. 1 Message - After the computer reads identification
card one it will print the contents of this card. The printing of this
message may be bypassed by setting Kyg = 1.

4, TIdentification No, 2 Message - After the computer reads identification
card two it will print the contents of this card., The printing of this
message may be bypassed by setting K¢ = 1,

5. Program Exrror No. 10 Message - If K20 i{s set at 2 or more, the following

program error message will be printed:

PGM ER 10




6.

10,

11,

12.

13.
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After this message has been printed the computer will stop processing the
current set of data and begin processing the next set of data, if such
data is available.

Approximate Seasonal Factors Computed Message - After the program has
computed the approximate seasonal factors the following messages will be
printed:

GO 11

Bypass Least Squares Fit of Approximate Seasonal Factors Message No. 1 -
If K17 = 1, the program will bypass fitting least square lines to the
seasonal factors and the following message will be printed: -

GO 30 -

Bypass Least Squares Fit of Approximate Seasonal Factor Message No. 2 -
If K17 = O and K14 = 2, the program will bypass fitting least square
lines to the seasonal factors and the following message will be printed:

GO 50

Compute Least Squares Fit of Approximate Seasonal Factors Message - If
K17 = 0 or 2 and K14 = 0 or 1 the program will fit least square lines to
the seasonal factors, immediately preceding which the following message
will be printed:

GO 40

Moving Average Error Message No. 1 - A measure of the percentage of the
errors or deviations between the old and new moving averages will be
printed in the following format:

MEAS MAGN M/A ER = XKKXKX.XX

Moving Average Error Message No. 2 - The number of extreme pairs of
points or deviations between the old and new moving averages will be
printed in the following format:

NUM M/A EXT PTS = XXXXX

Moving Average Error Message No, 3 - The mean of the square root of the
sum of the absolute percentage magnitudes of the errors or deviations
between the old and new moving averages will be printed in the following
format: )

M/A MEAN ER = XXXXXX,XX

Moving Average Test Failure and at Least One More Iterative Pass Avail-
able Message - When the moving average test fails and at least one more
iterative pass is available, immediately prior to computing new 1
factors the following message will be printed:

Go 03
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14. Moving Average Test Failure But No More Iterative Passes Available Message -
When the moving average test fails and no more iterative passes are avail-
able, immediately prior to branching ahead the following message will be
printed:

M/A FAILS GO. 02
15. Bypass Seasonal Factor Prediction And Seasonally Adjusted Sales Compil-
ation Routine Mesaage - If Kj4 = 1, the seasonal factor prediction and
seasonally adjusted sales compilation routine will be bypassed after the
following message is printed:
GO 25

16. Moving Average Test OK Message - When the moving average test is OK,
immediately prior to branching shead the following message will be printed:

Go 01

17. Predict Seasonal Factors Mus'agc - After the following message is printed
the seasonal factors will be predicted:

GO 05

18. Sense Switch No. 2 On Message - If the program detects sense switch No, 2
on, the following message will be printed:

SENSE SWITCH 2 IS ON
19. “Manual Abort Message - After the program has detected that sense switch
No. 3 is on it will abort the processing of the current set of data after
printing the following message:
MANUAL ABORT
20. No Seasonal Output Message - When the program has detected that sense
dwitch No. 4 is on it will bypass the processing of current data after
- printing the following message:

NO SEASONAL OUTPUT

Y END

21. Turn Off All Sense Switches Message - After the program has tested all
sense switches and detected at least one of them on, it will perform the
programmed operations. After thaese operations have been performed the
program will once again test all sense switches. If one or mors sense
switches are detected on, the printer will print the following message
and continue printing it until all sense switches have been turned off:

TURN OFF ALL SENSE SWITCHES




»
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Bypaas Compute Seasonally Adjusted Sales Message - After the seasonal factors
have beqn predicted, Kig is tested. If K1g = 2, seasonally adjusted sales
will not be computed and the following message is printed:

GO 14

Seasonally Adjusted Sales Computed Message - After the seasonal factors have
been predicted, Kig is tested. If Kjg = O or 1, seasonally adjusted sales
will be computed end the following message printed:

Go 09
Dispersion Smooth Indicator On Message - When Kjg = 1 has been initially

detected, the dispersion smooth indicator will be interpreted as being on
and the following message will be printed:

GO 04

Seasonal Factor Dispersion Message No. 1 - The measure of the sum of the
absolute percentage magnitudes of the errors or deviations between the
smoothed seasonal factors and the least squares generated seasonal factors
for unit one (which is identical to that of all other units) will be
printed in the following format:

SQRT MAGN S/F ER = XXXXXX.XX

Seasonal Factor Dispersion Message No. 2 - The number of extreme pairs of
points or deviations betwsen the smoothed seasonal factors and the least .
8square generated seasonal factors for unit one (which is identical to that
of all other units) will be printed in the following format:

S/F MEAN ER = XXXXX

Seasonal Factor Dispersion Message No. 3 - The mean of the square root of
the sum of the absolute percentage magnitudes of the errors or deviations '
between the smoothed seasonal factors and the least square generated
seasonal factors for unit one (which is identical to that of all other
units) will be printed in the following format:

S/F MEAN ER = XXXXXX,XX
Seasonal Factor Mean Error Plus Moving Average Mean Error Message - The
sum of the seasonal factor mean error and the moving average mean error
will be printed in the following format:

S/F MEAN ER PLUS M/A MEAN ER = XXXXXX,XX

Least Square Dispersion Reduced Message - If the seasonal factor dispersion
reduction test fails, after the seasonal factors have been packed sbout .
the unit least square lines, reducing thereby the dispersion between the i
smoothed seasonal factors and the least square generated seasonal factors ;
for each unit, the following message will be printed:

GO 24

DISPERSION REDUCED ABOUT L/S LINE !
Go 08 |

e
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Program Error 3 Message - If NR is incremented above 1, the computer will
stop processing the current set of data and begin processing the next set
of data after printing the following message:

PGM ER 03

No Least Square Dispersion Reduction Required Message - If the seasonal
factor dispersion reduction test is OK, the seasonal factors will not be
packed about the unit least square lines and the following msssage will
be printed: .

NO DISPERSION REDUCTION ABOUT L/S LINE REQUIRED
Go 07

No More Seasonal Factor Dispersion Reduction Passes Available Message -
After the last pass has been made through the moving average and seasonal
factor generation iterative process routine and the dispersion smooth
switch is on but no more passes are available in the lesast squares dis-
persion reduction routine, the following message will be printed:

NO MORE S/F REDUC PASSES AVAILABLE
GO 06

Test Summation Results Message - If the last pass through the least squares
dispersion reduction routine has just been made and the seasonal factor
dispersion reduction test fails, the test summation results message will
be printed in the following format:

TEST SUMMATION RESULTS

The message precedes a summation of the results of the moving average
deviation and least squares deviation tests,

Fail 01 Message - If too many pairs of moving average extreme points have
been detected, the following message will be printed after the test sum-
mation results message:

FAIL O1
Fail 02 Message - If the sum of the absolute magnitudes of the moving
average deviations is too great, the following message will be printed
after the test summation results message:

FAIL 02
Fail 03 Message - If too many pairs of least square dispersion extrsms
points have been detected, the following message will be printed sfter the
test summation results message:

FAIL 03




37.

38.

39.

40.

41.

42,

43,

Page Twenty-eight

Fail 04 Message - If the sum of the absolute magnitudes of the least square
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dispersion deviations is too great, the following message will be printed
after the test summation results message:

FAIL 04

Fail 05 Message - If the sum of the means of the magnitudes of the moving
average and least square dispersion errors is too great, the following
message will be printed after the test summation results message:

FAIL 05

Program Erxor 5 Message - If K;5 1is set at 2 or more, the computer will
stop processing the current set of data and begin processing the next set
of data after printing the following message:

PGM ER 05 ’

Return To The Moving Average And Seasonal Factor Generation Iterative
Process Routine Message - Whenever the program has left the moving average
and seasonal factor generation iterative process routine and just prior
to returning to that routine the following message will be printed:

GO 32

Parameter Output Message No. 1 - Whenever K]15 has been detacted as one or
sense switch No. 2 only has been thrown on, the following message will be
printed (note - the actual values of the parameters appear in place of the
parameters indicated):

PARAMETER PRINTOUT
Ks Kg K; Kg Kg Kjp Kq; Kjz Ky3
K16 K15 K16 K17 X138 19 K20 ¥

Execute Instruction Message - After parameter output message No. 1 has
been printed the following message will be printed:

EX INS S8S =1 ON TO RESET PARAMETERS

This message informs the operator to make a decision concerning inserting
new parameters and making additional passes through the program or term-
inating the iteration procedure.

Parsmeter Output Message No. 2 - Whenever the computer has accepted para-
meters Ks through Kj3 from the typewriter, the following message will be
printed (note - the actual valves of the parameters appear in place of
the parameters indicated):

Ks Kg Ky Kg Kg K9 K3 Kyp Kq3

This message enables the operator to check the accuracy of the parameters
K5 through Kjs5 after they have been manually inserted.

44, Parsmeter Output Message No. 3 - Whenever the computer has accepted para-
meters Kj, through Kj; from the typewriter, the following message will be
printed (note - the actual values of the parameters appear in place of the
parameters indicated):

K14 K15 K1 K17 Kig Ki9 K29 K23

This message enables the operator to check the accuracy of the parametars
Kj4 through Kj; after they have been manually inserted.

45, Leaving Manual Input Routine Message - After the program leaves the manual
input routine the following message will beprinted:

GO 13
46. Program Error No. 6 Message - If NS is incremented sbove 1, the computer
will stop processing the current set of data and begin processing the next
set of data after printing the following message:
PGM ER 06
47, Output Commence Message - Just prior to the time the computer commences
to punch out the seasonally adjusted or seasonally predicted data, the
following message will be printed:
GO 15
48. Output Stop Message - Immediately after the cowputer stops punching out
the seasonally adjusted and/or seasonally predicted data, the following
message will be printed:
Go 21

49. Ready For More Data Message - When the computer has stopped processing
the current set of data, the following message will be printed:

READY FOR MORE DATA

The printing of this message may be bypassed by setting Kyg = 1.

6.0 MANUAL INPUT ROUTINE

‘The manual input routine, which enables the operator to manually insert new
parameters into the computer from the printer, may be entered either by
throwing sense switch No. 2 only on or by the computer detecting Ky5 = 1,

At least one pass must be made through the moving average and seasenal factor
generation iterative process routine before sense switch No, 2 is thrown on,
in order to avoid the possibility of format errors.




6.1

6.2
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PARAMETER OUTPUT MESSAGE NO. 1 AND EXECUTE INSTRUCTION MESSAGE FOLLOWED
BY A PAUSE :

Once the manual input routine is entered parameter output mesgsage No. 1 is
printed followed by the execute instruction message. These combined print-
outs will appear as follows (note -~ the actual values of the parsmeters
appear in place of the parameters indicated):

Ks K¢ K7 Kg Kg Ko Kp3 Kpp K3
K14 Kis Kjg K17 Kig Kyg Kzp K9y
EXEC INS SS = ]1 ON TO RESET PARAMETERS

Following this printout, the computer pauses. Parameters K; through K, are
not printed out because they are not generally of value in making a decision
whether or not to continue seasonally adjusting data.

DECISION TO MANUALLY INPUT PARAMETERS

Depending upon the performance of the seasonal adjustment procedure up to
this point, the operator will be in a position to make a decision whether
one or more new parameter values should be manually inserted in order to
further seasonally adjust the data or whether the seasonal adjustment
procedure should terminate., If the operator decides to further seasonally
adjust the data, sense switch No, 1 will be thrown on and the start button
depressed, which will throw the computer into the ACCEPT condition for the
first pass.

6.2.1 PARAMETERS K5 THROUGH Kj3 INPUT ON THE FIRST PASS

Parameters K5 through Ky3 will be inserted from the typewriter into
the computer during the first pass in the same format in which they
have been printed out, that is, they may be visually lined up with
the parameter output message No. 1 printout. In the event that the
value of at least one of the parameters does not change, the orig-
inal value of the parameters involved will be inserted from the
typewriter, In the event that a change in the value of one or more
of the parameters results in the insertion of a number or numbers
containing more or less digit positions than was originally the
case, the least significant digit of the new and old parameters
should be visyally lined up by using the least significant digit
positions of the parameter output message No. 1 printout. The new
parameters may take on any value as long as their respective values
do not exceed the specifications stated in 3.1 above. As a practical
matter, inputting of parameters from the typewriter should cause no
great problem. Once the parameters are inserted, the release button
and start button are depressed in that order.

6.2.2 PARAMETER OUTPUT MESSAGE NO, 2 A CHECK ON THE MANUALLY INPUT PARA=-
METERS Kg THROUGH K13

After parameters Ks through K13 have been inserted and the release
and start buttons depressed, these same parameters will be printed
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out in parameter output message No. 2, following which the computer
will pause. This message will serve as a check on the accuracy of
the parameters inserted, If the operator is satisfied the parameters
have been correctly inserted he will turn off sense switch No. 1

and depress the start button, which will put the computer into the
ACCEPT condition for the second pass. If the operator is not satis-
fled the parameters have been correctly inserted he will throw on
sense switch No. 1 and depress the start button, which will put the
computer in the ACCEPT condition for a re-run of the first pass.

6.2.3 PARAMETERS K14 THROUGH K23 INPUT ON THE SECOND PASS

Using the method specified above for the first pass, parameters K,
through K2] will be inserted from the typewriter on the second pass,
using parameter output message No. 1 printout to vigsually line up the
new parameter values with the old ones, After the new parameter

values have been inserted the release button and start button are
depressed in that order,

6.2.4 PARAMETER OUTPUT MESSAGE NO, 3 A CHECK ON THE MANUALLY INPUT PARAMETERS
K14 THROUGH KZI

After parameters K, through Ky) have been inserted and the release

and start buttons depressed, these same parameters will be printed
out in parameter output message No. 3, following which the computer
will pause. This message will serve as a check on the accuracy of
the parameters inserted., If the operator is satisfied the parameters
have been correctly inserted he will turn off sense switch No. 1 and
depress the start button, which will transfer the operation of the
program out of the manual input routine. If the operator is not
satigfied that the parameters have been correctly inserted he will
throw on sense switch No, 1 and depress the start button, which will
put the computer in the ACCEPT condition for a re-run of the second
pass.

6.3 DECISION NOT TO MANUALLY INPUT PARAMETERS

If the operator decides not to manually input new parameters after parameter
output message No. 1 and the execute message have been printed out and the
computer pauses, semse switch No. 1 will be thrown off and the start button
depressed. This will result in program control being transferred out of
the manual input routine. .

7.0 SENSE ROUTINE

Entry into the sense routine is always made by throwing on sense switch No, 2

during the operation of the program, Entry into the sense routine is made for
the reasons enumerated below:
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7.1 TO MANUALLY ABORT THE SEASONAL ADJUSTMENT PROCESS

The operator may manually abort the seasonal adjustment process. In this
instance sense switch No. 3 should be thrown on immediately prior to the
throwing on of sense switch No. 2. Under no circumstances should sense
switches 3 and 2 be thrown on to manually abort the program prior to the
compilation of at least one complete pass through the moving average and
seasonal factor generation iterative process routine (see 2,7.2 above),
because format errors may occur if this rule {s violated.

It is possible to determine when one complete pass has been made by noting
the information contained in printer output (see 5.0 above). Manually abort-
ing the operation of the program results in the termination of the seasonal
adjustment process as of the time the manual abort command is detected by
the computer. Program control is transferred to the seasonal factor predic-
tion and 1ly adjusted sales compilation routine. In the event sense
switches 3 and 2 are thrown on too soon and format errors occur, the oper-
ation of the program should be stopped, a FORTRAN II restart card should be
read into the computer, and the seasonal adjustment procedure started over
again,

7.2 TO MANUALLY BYPASS SEASONAL OUTPUT

The operator may manually bypass seasonal output. In this instance sense
switch No. 4 should be thrown on immediately prior to the throwing on of
sense switch No. 2. Bypassing seasonal output results in the termination
of the seasonal adjustment process as of the time the 1 bypass d
is detected by the computer. The next set of data, if available, will be

read in without any seasonal output for the current set of data being punched.

When bypassing seasonal output sense switches 4 and 2 may be thrown on at
any time.

7.3 IO MANUALLY ENTER THE MANUAL INPUT ROUTINE

The operator may manually enter the manual input routine. In this instance
only sense switch No. 2 {s thrown on. Under no circumstances should sense -
switch No. 2 be thrown on prior to the compilation of at least one complete
pass through the moving average and seasonal factor gemeration iterative
process routine because format errors may occur if this rule is violated.

8.0 PUNCH OUTPUT ROUTINB

Seasonally adjusted output is by punched cards, which must be rum through the 407
tabulating machine in order to obtain a printed listing. Seasonally adjusted
punched ocutput will vary according to the parameter card inputs, the degree of
the seasonal pattern inherent in the data, and the manual sense switch actions
taken by the operator. Each card which is punched out will contain a job number
and a consecutively ordered card counter or LO ber. C quently, when the
punched cards are run through the 407 tabulating machine each line of the printed
listing will contain a job number and a consecutively ordered card counter or LO
number., These numbers may be used to sort a deck L{f it is dropped or mingled
with another deck. The job number will always be punched in card position 63-65,

o
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while the card counter or LO number will always be punched in card position 69-71.
Since these numbers are common to each card and, consequently, to each line of the
407 printed listing, no further reference to them will be made.

a. Job Number Card - The first card punched is always the job number card., This
card contains the job number input on the job number element card of the card
input routine. The job number will be punched in card position 8 - 10. This
card will result in the number being printed as the first line on the 407
1isting, and it indicates the start of a new set of seasonally adjusted data,

Example: 001

b. Identification Card Set - Following the job number card the identification
card set of two cards will be punched as identification card No. 1 and ident-
iftcation card No. 2. These cards contain the information input on identifica-
tion cards No. 1 and No. 2, respectively, of the identification element of the
card ioput routine. The information contained in this card set will be printed
as two consecutive lines, respectively, on the 407 listing immediately after
the job number if K¢ = 0 or Ko = 1. This printout will identify the season-

ally adjusted data which normally follows.

Example: 20 MTP PACK BOR MO LB SLS
SEAS ADJ FROM 1952

1f parameter Kjq is greater than one a program error will be detected and the
jdentification card set will not be punched. In this instance the information
contained in the program error output incomplete card (see c below) will be
printed as the line immediately after the job number on the 407 listing, follow
ing which the next set of data will be processed,

c. Program Error Output Incomplete Card - whenever the program detects & program
error, such as an incorrectly set parameter or indicator, the program error
card will be punched. If a program error card is punched there will be no
seasonally adjusted data punched. The information contained on this card will
be printed as the last line of a particular output on the 407 listing if a
program error is detected, and if punched, this information will appear some-
where after the job number, usually within several lines of it,

Exsmple: PROGRAM BRROR OUTPUT INCOMPLETE

It should be noted however, that not every program erxor will be detected.

Seasonal Output Incomplete Card - When the operator 11y byp

output by throwing on sense switches No. 2 and No. 4 the computer, when it
detects the on condition of these two sense switches, will punch the seasonal
output incomplete card. The information contained on this card will be
printed as the line immediately after the second identification line onr the

407 1isting.

d

Example: NO SEASONAL OUTPUT




€.

i.

Page Thirty-four

After this card is punched, the end card set is punched (see x below), and
the information contained on the end card is printed as the next and final
line of the 407 listing. Then, the next set of data will be processed.

Manual Abort Card - When the operator manually aborts the seasonal adjustment
process by throwing on sense switches No. 2 and No. 3 the computer, when it
detects the on condition of these two sense switches, will punch the manual
abort card. The information contained on this card will be printed as the
line immediately after the second identification line on the 407 listing.

Example: MANUAL ABORT
This information serves as a record of the manual abort action,

No Manual Abort Card - If the operator has not taken the manual abort actionm,
after the computer has completed the seasonal adjustment procedure the no
manual abort card will be punched. The information contained on this card
will be printed as the line immediately after the second identification line
on the 407 listing.

Example: NO MANUAL ABORT
This information serves as a record that no manual abort action has been taken.

Seasonal Factor Identification Card - Following either the manual abort card
or the no manual abort card the seasonal factor identification card will be
punched. The information contained on this card will be printed on the 407
listing as the line immediately after either the manual abort line or the no
manual abort line, depending upon whether a manual abort action was or was
not taken.

Example: SEASONAL FACTORS

This information serves as an identification of the table of seasonal factors
which follows:

Seasonal Factor Heading Card No. 1 - Following the seasonal factor identific-
ation card the seasonal factor heading card No. 1 will be punched. This card
will contain a heading of seven consecutive years, beginning with the first
year for which seasonal factors have been compiled. The information contained
on this card will be printed as the line immediately after the seasonal factors
heading on the 407 listing.

Example: 1956 1957 1958 1959 1960 1961 1962

Seasonal Factor Output Card Set No, 1 - Following the seasonal factor heading
card No, 1 the seasonal factor output card set No. 1 will be punched. Each
card of this set will contain a consecutively ordered number indicating the
order of a particular unit (month, bi-monthly period, or quarter) in a year
and the seasonal factors corresponding to each unit for each year designated
by the seasonal factor heading card No. 1. The information contained in the
seasonal factor output card set No. 1 will be printed as consecutive lines of
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the 407 listing immediately following the printout of the contents on seasonal
factor heading card No. 1, with the unit designation in the extreme left hand
margin., If monthly data has been processed, twelve lines of output will be
printed: if bi-monthly data has been processed six lines of output will be
printed; if quarterly data has been processed four lines of output will be
printed. For those years for which seasonal factors have not been compiled
zeroes will be printed.

Example: (bi-monthly data processed)

85 90 95 100 105 110 115
115 110 105 100 95 90 85
100 100 100 100 100 100 100
110 105 100 95 90 85 80

90 95 100 105 110 115 120
100 100 100 100 100 100 100

N WN -

Each column of data will be headed by one of the years printed on the 407
listing from the seasonal factor heading card No, 1.

Seasonal Factor Heading Card No. 2 - Following the last card of the seasonal
factor output card set No. 1 the seasonal factor heading card No, 2 will be
punched. This card will contain a heading of seven consecutive years, be-
ginning with the year following the last year punched on seasonal factor
heading card No, 1. The {nformation contained in this card will be printed
on the 407 listing as the line immediately following the printed output of
the last card of the seasonal factor output card set No. 1.

Example: 1963 1964 1965 1966 1967 1968 1969

Seagonal Factor Output Card Set No. 2 - Following the seasonal factor heading
card No. 2 the seasonal factor output card set No, 2 will be punched. The
information contained in this card set will be similar to that contained in
the seasonal factor output card set No. 1 excepting that the seasonal factors
in card set No. 2 will apply to the years designated by the printout of seasonal
factor heading card No. 2, The information contained in the seasonal factor
output card set No. 2 will be printed as consecutive lines of the 407 listing
immediately following the printout of the contents of seasonal factor heading
card No, 2, with the unit designation in the extreme left hand margin., For
those years for which seasonal factors have not been compiled zeroes will be
printed.

Example: (bi-monthly data processed)

120 125 130
80 75 70
100 100 100
75 70 65
125 130 135
100 100 100

[ E I SV L
coOoocO0O0OQ
COO0O0O0O0
OO0OO0OO0O0O0
OOOQOO

Each column of data will be headed by one of the years printed on the 407
1isting from the seasonal factor heading card No, 2,
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Least Square Vector Identification Card - If the input parameters are set to
punch seasonally adjusted sales (K,o, = 0 or K,o = 1), following the last card
of the seasonal factor card set No. 2 the least square vector identification
card will be punched. The information contained in this card will be printed
as the line immediately after the last line of the printout of seasonal factor
output card set No. 2 on the 407 listing. '

Example: LEAST SQUARE VECTORS, YEAR ONE = 1959
This information serves as an identification for the unit linear least square
vectors which follow, together with an indication of year one with respect to
the least square calculations..

Least Square Vector Heading Card - Following the least square vector identific-
ation card the least square vector heading card will be punched, The inform-
ation contained on this card will be printed as the line immediately after
the least squares vector identification line on the 407 listing.

Example: V (I,1) V (I,2)
V (I,1) will serve as the heading for the column of "a" or constant terms of
the linear least square equations, while V (I,2) will serve as the heading
for the column of "b" or coefficlent terms for the independent variable,
where I refers to the unit number.

Least Square Vector Output Card Set - Following the least square vector head=-
ing card the least square vector output card set will be punched. Each card
of this set will contain a consecutively ordered number indicating the order
of a particular unit (month, bi-monthly period, or quarter) in a year and the
unnormalized valves to two decimal places of the "a" and "b" terms of the
linear least square equation for that unit. The information contained in the
least square vector output card set will be printed as consecutive lines of
407 listing immediately after the least square vector heading line, with the
unit designation in the extreme left hand margin. If monthly data has been
processed, twelve lines of output will be printed; if bi-monthly data has been
processed, six lines of output will be printed; if quarterly data has been
porcessed, four lines of output will be printed.

Example: (bi-monthly data processed)
1 .80 .05
2 1.20 - .05
3 1.00 0,00
4 1,15 =~ .05
5 .85 .05
6 1.00 0.00

Column two will be headed by V (I,1), the "a" heading, and column three will
be headed by V (I,2) the "b" heading.

Seasonally Adjusted Sales Identification Caxd - Following the last card of
the least square vector output card set the seasonally adjusted sales ident-
ification card will be punched, The information contained on this card will |

T
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be printed on the 407 listing as the line immediately after the last printed
line of the least square vector output.

Exsmple: SEASONALLY ADJUSTED SALES
This information serves as an identification of the table of seasonally adjusted
sales which follows.

Seagonally Adjusted Sales Heading Card No. 1 - Following the seasonally adjusted
sales identification card the seasonally adjusted sales heading card No. 11is
punched., This card will contain a heading of five consecutive years, beginning
with the first year for which seasonally adjusted sales have been compiled.

The information contained on this card will be printed on the line immediately
after the seasonally adjusted sales identification line on the 407 listing.

Example: 1956 1957 1958 1959 1960

Seasonally Adjusted Sales Output Card Set No. 1 - Following the seasonally
adjusted sales heading card No. 1 the seasonally adjusted sales output card
set No, 1 is punched, Each card in this set will contain a consecutively
ordered number indicating the order of a particular unit (month, bi-monthly
period, or quarter) in a year and the seasonal factors corresponding to each
unit for each year designated by the seasonally adjusted sales heading card
No. 1. The information contained in the seasonally adjusted sales output
card set No. 1 will be printed as consecutive lines on the 407 1isting im-
mediately following the printout of the contents of the seasonally adjusted
sales heading card No, 1, with the unit designation in the extreme left hand
margin, If monthly data has been processed, twelve lines of output will be
printed; if bi-monthly data has been processed, six lines of output will be
printed; if quarterly data has been processed, four lines of data will be
printed. For those years for which seasonally adjusted sales have not been
computed zeroes will be printed.

Example: (bi-monthly data processed)

1 1,000,000 1,600,000 1,700,000 2,000,000 2,300,000
2 1,100,000 1,700,000 1,800,000 2,000,000 2,400,000
3 1,200,000 1,600,000 1,800,000 2,100,000 2,500,000
4 1,300,000 1,500,000 1,900,000 2,200,000 2,600,000
5 1,400,000 1,600,000 1,800,000 2,300,000 2,700,000
6 1,500,000 1,600,000 1,900,000 2,200,000 2,800,000

Each column of data will be headed by one of the years printed on the 407
listing from the seasonally adjusted sales heading card No, 1.

Seasonally Adjusted Sales Heading Card No, 2 - Following the last card of
the seasonally adjusted sales output card set No. 1 the seasonally adjusted
sales heading card No. 2 will be punched. This card will contain a heading
of five consecutive years beginning with the year following the last year
punched on seasonally adjusted sales heading card No. 1., The information

COMPUTER
TECHNOLOGY
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contained on this card will be printed on the 407 listing as the line immed-
iately followlng the printed output of the last card of the seasonally adjusted
sales output card set No. 1,

Example: 1961 1962 1963 1964 1965

Seasonally Adjusted Sales Output Card Set No, 2 - Following the seasonally
adjusted sales heading card No, 2 the seasonally adjusted sales output card
set No. 2 will be punched. The i{nformation contained in this card set will
be similar to that contained in seasonally adjusted sales output card set
No. 1 excepting that the seasonally adjusted sales in card set No, 2 will
apply to the years designated by the printout of seasonally adjusted sales
heading card No, 2. The information contained in the seagsonally adjusted
sales output card set No., 2 will be printed as consecutive lines on the 407
listing immediately following the printout of the contents of seasonally
adjusted sales heading card No, 2, with the unit designation in the extreme
left hand margin., For those years for which seasonally adjusted sales have
not been computed zeroes will be printed.

Example: (bi-monthly data processed)

1 2,800,000 0 0 0 0
2 2,900,000 0 0 O O
3 2,800,000 0 0 0 0
4 2,900,000 0 0 0 O
5 2,900,000 0 0 0 O
6 3,000,000 0 0 0 O

Each column of data will be headed by one of the years printed on the 407
listing from the seasonally adjusted sales heading card No. 2.

Parameter Heading Card - Following the last card of the seasonally adjusted
sales output card set No, 2 the parameter heading card will be punched. The
information contained in this card will be printed on the 407 listing as the
line immediately following the printed output of the seasonally adjusted
sales output card set No. 2,

Example: PARAMETERS

This information serves as an identification of the table of parameters which
follows.

Parameter Card Set - Following the parameter heading card the parameter card
set of three cards will be punched, Card No, 1 of this set will contain,
respectively, parameters Kj through Kg in consecutive order. Card No. 2 of
this set will contain, respectively, parameters Kjg through Kjg in consecutive
order. Card No. 3 of this set will contain, respectively, parameters Ky
through Kg; in consecutive order. The information contained in this card set
will be printed as three consecutive lines of 407 iisting immediately following
the parameter heading. For a description of the parameters see 3.1 above.

Ve
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Example: 1958 4 6 4 5
6 2 120 15 135
0 1 0 0 1

onN
o

Compiled Counters Heading Card - Following the last card of the parameter
card set the compiled counters heading card will be punched, The informatién
contained in this card will be printed on the 407 listing as the line immed-
iately following the printed output of the parameter card set.

Example: COMPILED COUNTERS

This information serves as an identification of the table of compiled counters
which follows.

w. Compiled Counters Card Set - Following the compiled counters heading card the

compiled counters card set of two cards will be punched. Card No. 1 of this
set will contain, respectively, the contents of counters FMl, FPM, FN1, FN,

and FNP4 in consecutive order, Card No. 2 of this set will contain, respect-
ively, the contents of counters MP1, NQl, NH1, N1, NL1, and NM1 in consecutive
order. The punched values of these counters are those which were compiled at
the time the seasonal adjustment procedure terminated. The compiled counters
are identified as follows:

FMl = Measure of the percentage magnitude of the sum of the absolute
deviations between the old moving average and the new moving
average

FM = Mean FM1

FN1 = Measure of the percentage magnitude of the sum of the absolute
deviations between the smoothed seasonal factors and the least
square generated seasonal factors for unit No, 1.

FN = Mean FN1

FNP4 = FM + FN

MP1 Number of pairs of extreme moving average points

NQl = Number of pairs of extreme smoothed seasonal factor points and

least square generated seasonal factor points for unit No. 1,

NH1 = Number of moving average passes of the most recent run through
the program. This counter will normally be set to zero when
program control is transferred out of the moving average and
seasonal factor generation and iterative process routine,

When the manual abort action has been taken it is possible that
a positive, non-zero valve will appear in this counter.

NGl = Mumber of moving average passes when program control is trans-
ferred out of the moving average and seasonal factor generation
iterative process routine. The contents of NGl are generated
from counter NHl. When the seasonal factors are packed about
the unit least square lines this counter is set to zero.
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NL1 = Number of moving average passes when the seasonal factors have
been packed about the unit least square lines and program control
is transferred out of the least square dispersion reduction
routine. The contents of NL1 are generated from NGl. The total

:m};Lb:r of moving average passes is always the sum of NH1 + NG1

NM1 = Number of passes through the least squares dispersion reduction
routine in which the dispersion has been reduced,

The information contained in t-:he compiled counters card set will be printed

as two consecutive lines of 407 listing immediately following the compiled
counters heading.

Example: 77.57 4.30 6.78 2,26  6.57
8 0 0 3 0 o

x. End Card Set - Following the last card of the compiled counters card set if
it has been punched, or, following the seasonal output incomplete card if the
operator manually bypasses seasonal output by throwing on sense switches No. 2
and No. 4, or, following the last card of the seasonal factor output card set
No. 2 if Kjg = 2, the end card set of two cards will be punched. Card No, 1
of this set will be the end card, containing the word END, Card No. 2 of this
set will be a blank card, The information contained on these cards will be
printed on the 407 listing as the last line and a space for a given set of
output data, except when a program error has been detected, in which instance
the end card set will not be punched. .

Example: END

This information serves as an identification of the end of a set of seasonally
adjusted data, and provides a space between two consecutive sets of data.

9.0 TIME REQUIRED TO OPERATE THE PROGRAM

The time required to operate the program depends upon the amount of data input,
the path traced through the program, the amount of seasonal adjustment which is
required, the parameter settings, the output which is required, and other factors
too mumerous to mention. With ten years of raw data input on a monthly basis,
approximately two minutes are required for each iteration through the moving
average and seasonal factor generation iterative process routine, which is the
basic routine of the program, If tem years of raw data are input on a bi-monthly
basis the time required to iterate through this routine is approximately one
minute. Reducing the number of years of input data fifty per cent reduces the time
requirement for the operation of this routine approximately fifty per cent. In
general, the computer time requirement - input units of raw data relatiomship

18 a one-to-one linear relationship with respect to the moving average and seasonal
factor generation iterative process routine. This relationship is modified, of
course, by the time required for the operation of the printer during the routine,
which amounts to an approximately constant fifteen seconds,
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It is possible to save a substantial amount of computer time seasonally adjusting
data in a number of ways. The most obvious course of action is to set the para-
meters so only one pass will be made through the program. Other courses of action
involve inputting fewer years of data, for example, five years, and/or substituting
bi-monthly periods or quarterly periods of input raw data for monthly periods.
Another suggestion is to raise the acceptable error tolerance by parameter settings.
However, if a more optimum balance between realism and computer time economy is
desired, the following course of action is recommended:

1) By parameter setting, allow for at most two passes through the moving averaga
and seasonal factor generation iterative process routine for each time program
control enters this routine.

2) By parameter setting, allow for exactly one pass through the least squares
dispersion reduction routine,

3) By parameter setting, allow for tolerance deviations of exactly one per cent.

Two passes through the moving average and seasonal factor generation iterative
process routine will, in most instances, establish the seasonal pattern. Variations
in these seasonal pattems will normally exist when only two passes have been made,
however, but these variations, if they are too great, will usually be reduced
substantially with a single pass through the least squares dispersion reductiomn
routine. No matter what the variations are, program control will be transferred
back to the moving average and seasonal factor gemeration iterative process routine
for at most two more passes, after which the program stops computing seasonal
factors.

Agsuming the most possible input units of raw data, there will be at most, four
passes through the moving average and seasonal factor generation iterative process
routine at approximately two minutes per pass, one pass through the least squares
dispersion reduction routine which will take approximately one minute, and approx-
imately one minute required to read in the data, print the job mmber and ident-
ification information, predict the seasonal factors, compute gseasonally adjusted
sales, and punch the output on cards. This means that, with the most possible
input units of raw data, a fairly reliable seasonal adjustment computation can

be performed in approximately ten minutes. As the mumber of input units of raw
data is reduced, the computer time is likewise reduced in an approximately linear
manner. Admittedly this procedure is not foolproof, and 1t is no substitute for
providing for the possibility of more iterating through the program and smaller
acceptable deviations, for example, one-half of one per cent,

By performing a single pass through part of the moving average and seasonal factor
generation iterative process routine, it is possible to compile and punch out on
cards seasonal factors only in approximately two minutes when the most possible
units of raw data are input. If, in addition to the seasonal factors, seasonally
adjusted sales and predicted geasonal factors are also desired on a one pass basis,
approximately one additional minute will be required, for a total of approximately
three minutes. Using this one pass procedure will result in first estimates only;
but these may be adequate for certain seasonal requirements. While it is true
that reducing the number of input units of raw data will reduce the computer time
required, in the instance of a one-pass procedure the time reduction will not be
proportionately as great as in multiple pass procedures because a substantial
constant time clement in both cases is involved with input-output.
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10,0 FLOW DIAGRAM

The flow diagram consists of two parts, the flow summation and the detailed flow
diagram. The flow summation illustrates the ordering and sequencing of the pro-
gram routines, while the detailed flow diagram consists of a series of conventional
flow charts which summarize the FORTRAN II listing. Numbers appearing on the
detailed flow diagram refer to statement numbers on the FORTRAN II listing.
Letters appearing on the detailed flow diagram are used as pseudo numbers and

‘provide for a continuous logical flow of information from one chart to the next,

but the letters do not appear on the FORTRAN II listing. The numbers appearing
with the letters in this instance represent the number of the FORTRAN II state-
ment on the listing which is closest to that statement indicated by the letter or
pseudo number. :
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10,2 DETAILED FLOW DIAGRAM

FORTRAN II

Word iength
Card

|_.*0810

B S I
Punch Read 3\
{ Program ln'ot N
! Parameter

Gard Input /

{ 7606

Print

Job
thmber

L7 —

Punch 1
Job Number /

—

Card

|
h A

/ Read \
dentificatio
/ Iden " S

A\ Card #1 /

Page Porty-four

Contents of
{ Identification
! cara 1 i
“ e

5 Contents of
Idantiﬁuci f
\ Car

s

S

/ Read \
Identlﬂcation\

\ Card #2
L

Contents of
Bdentification
Card #2

?uncﬁ
Contents of
Identificatio
\  Card #2 .

N

/fm To
§ 7706 !

\\_/'

N

: 2(:’\\7 ,‘4

/ Go TO\OL e

—

a N,
[ 7706 )

N

Stored
Program
infitialization

i
¥

Variable
Assignment

!
PRSI S
/ Read
Raw Data
Card Iaput
Elewent /
._..__....\L_—..‘l S,
Compute
nitial Moving
Average

//\
Test

. Senge Swi.tch
¢ 2

1 OFF

Compute
Approximate

Seascnal

Factors

Page Forty-FPive

2+ -

5

/ Priut

GO 40

Least Square

Fit l1inear

Lines to
Approxinate
Seasonal

Factors

Generate
Formula
Seasonal
Factors

From Linear
Least Square -
Lines

”““;:;;;““\
GO 50
I

S |

e

Print

GO 30

N




Factors 1if
Smoothing
is Necessary

MH1=NH1+1
™i=0
MP1=0

——N

Compute First
New Moving
Average Point

IS —

N
(o
Compute First
Moving Average
Parcentage

Compute lext
New Moving
Average Point

j(
Compute Pirst
Revised Moving
‘|Average Point

{

Page Forty-six

y

Compute Next
ticving Average
Percentage

Deviation

R 2
Conpute Jdext
Revised Moving |
Average Point '

Check Next

Pair of
Moving Average:
S

No

{

i; Check First

v Pair of
‘Hoving Average

i Polnts |

1s
qa\ncvla:tou
Extreme
e

Ho

Yes

MPL=HPl+]

€]

AN

Accuuulate
ML

Deviation |

e

Page Forty-seven

PR N
{0 ) Test Ky
N
2 “;;liﬁ':—m‘ i )Lo,2+
; PP .
/ .
/ :f‘;fs HAGH \‘i | NGleNGLHML 1
| i | L=
e | ¥g=ky

/ Print  ©
NUM M/A EXT \
PTS = XXXXX

s Ther
o Too luch Acc ~>__YE__.__.__9V
\ A Dev -
~
No /\
. -~
— Any Hor
Print l A Passmé
GG 01 I
]

Print

/A FAILS GO 02

C)
Yall

NS =0

Print
G 03




Linear Least
Square Line

—

Check First l
Pair of Least

Square Points

‘Page Forty-eight

NQ1=NQ141

Checl: Next

Pair of ;eaat 1
Square Points

4

Accumulate
FNl

95 Foffest >

s This

/

Yes

- Compute
byl

Compute
FHP4=FI4FN

~JPolats

WR = 1

Is There
foo_ljuch Ac _—
L/3 Dev

l‘les

TR =1

Print

MRAS MACN S/F
BR=XXXKKX XX

S S

Print

Wt 8/P EXT
[ =]

o S
Print

S/F MEAR FR =
XKXX , XX

——

NGO DISPERSION
DUCTION ABUUT

Print
S/F MBAN ER
PLUS -

Page Forty-nine

nerate Form
gonal Fact
From Linear

Least Square
Lines

!

Compute
Packed

Seasonal
Factors




Wil=tM1+1

Page Pifty

Print Yes Te Ther 7
—— Too Many M/A ™
l FAIL 01 S \e\gé‘//
) l J Yo

Print Therw
Yes ~foo Much M/A
FALL 02 ccumulate
Dev
No

- x
Print 2(1_:. Th
Extr
FAIL 03 Points
Print Yes
,(__,_-
FAIL 04

Pri.nt
mn, 05 Y&les.

Compute New
Moving Average

sl‘;}t\

73 Much Acc\

Dispersio;
Pe /,W

NM1=NM1+1

— ' ./Go To

{
/ Print \\2609 Vi
TEST SMMATION e
‘ RESULTS

S7

Page Fifty-one

Print

| Sense Switch 2637
2 1Ism \

N
Test \\.

Sense Switch

1 SEASOHAL
LT

Test OoFF

Sense Switch
N #4/
\

N = 0




2401

‘Print
.60 05

Test
Sense Switch
#

Page Fifty-two

<

Predict Seasonsl
Factors From
Linear Least

Square Lines

Smooth Predict
Season Factors
If Necessary

Test

Sense Switch \
#3

OFF

Test
Sense Switch
#2

OFF

Test
Switch
Seua,l c!

OFF

Test

K9
0

Test

Compute
Seasonally
Adjuated Sales

Zero
Rematning
D Bleck

Print
GO 09

Go To

X4

Go To
2630

Print

PARAMETER
PRINTOUT

Print
Ks,}%,- K7'K8:
Ko, K100 K112K1 26
K13

Test
‘______-_\ON ’éns’es‘ric:h ’)___’OP?
~\\1‘//

Print
¥14,%15,K16,K1
Ky8:¥19:%20:K21

Accept
K5, K62 57.5g,
9+X10,X11,K12

K13

Print

» DK » »
éng.Khﬁu.

o~ AN

Accept
K14,K15,K165 K1
K18, K19, K20 K

¥14,¥15,K165 K1
¥18,K19,K20, K21

Page Pifty-thres

ML =0
MPl = 0




Compute
Seasonal
Factor Years

|

Priat

Punch
v(1,1) v(I1,2)
Card

Fh:o rifty-four

Years Mj,Ma
My N

Seasonal Adjus

’Salu By Units
IFPor Yeats Mg,l

8:M9,M10

Page rifty-five




Page Fifty-six
11.0 FoRTMAN I LISTDE Rt

#0810

C SEASONAL ADJUSTMENT PROCEDURE BASED ON MOVING AVERAGE
C vTECHNiOUE; WHERE THE NUMBER OF UNITS GOING INTO THE

C ‘COMPILATION OF THE MOVING AVERAGE = THE NUMBER OF UNITS

INTO WHICH EACH YEAR IS DIVIDED

NO ATTEMPT MADE TO CENTER MOVING AVERAGE IN MIDDLE OF UNIT
APPROXIMATE SEASONAL FACTORS GENERATED FROM RAW DATA AND MOVING

AVERAGE

[ TN BN o TN o TN o NI

FOR EACH UNIT LINEAR LEAFT SQUARE LINE FITTED TO APPROXIMATE
SEASONAL FACTORS

FORMULA LEAST SQUARE SEASONAL FACTORS GENERATED FOR EACH UNIT
SMOOTHED FOR EACH YEAR BY SIMPLE RATIO METHOD

NEW MOVING AVERAGE GENERATED FROM RAW DATA AND SEASONAL FACTORS

(o TN o T o BN o RN o}

IF NEW MOVING AVERAGE DEVIATES TOO MUCH FROM OLD MOVING AVERAGE

GENERATE REVISED MOVING AVERAGE BY AVERAGING

[a BN

GENERATE APPROXIMATE SEASONAL FACTORS AND REPEAT THE PROCESS AS

OFTEN AS NECESSARY

n

PREDICT AND SMOOTH SEASONAL FACTORS FOR FOUR YEARS INCLUDING
CURRENT YEAR

GENERATE SEASONALLY ADJUSTED SALES.

OPTIONAL SEASONAL FACTOR DISPERSICN REDUCTION ROUTINE
OPTIONAL PARAMETER MANUAL INPUT ROUTINE

SEASONAL FACTORS»SEASONALLY ADJUSTED SALESs LEAST SQUARE VECTORS

N 0N NN NN

INPUT PARAMETERSs AND COUMPILED COUNTERS PUNCHED QUT

THIS SEASONAL ADJUSTMENT PROCEDURE IS APPLICABLE TO THE FOLLOWING

[a 3N e}

GENERALIZED UNITS - MONTHS» BIMONTHLY PERJIODSs AND QUARTERS
C THE. EXTENT OF SEASONAL ADJUSTMENT IS DETERMINED BY CARD

C. INPUT PARAMETERS

NN NN

7500

1C

2

o

N

7600
7602
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OPTIONAL SHORT CUT ROUTINE RESULTING ONLY IN S/F COMPUTED AND
PUNCHED OUT

MAXIMUM OF 11 YEARS OF RAW DATA INPUT(132 MONTHS OR 66 BIMONTHLY

PERIODS OR 44 QUARTERS)e RAW DATA COMMENCES WITH LAST HALF OF YEAR

ZERO AND ENDS WITH FIRST HALF OF YEAR N+1ls GIVEN THAT COMPLETE
CATA 15 AVAILABLE FOR YEARS 1 THRU N. ’

ADJUSTED OUTPUT DATA FOR COMPLLTE YEARS 1 THRU N BY UNITS
PREDICTED QUTPUT DATA FOUR COMPLETE YEARS N+1 THRU N+4 BY UNITS
DIMENSION STATEMENTS

DIMENSION D(132)5A(120)5R(169)sa(120)9b1120)sVI1252)9K(21)sM(14)
CARD COUNTER ASSIGNMENT

LO=1

PRINT PROCESS BEGIN MESSAGE

PRINT 7500

FORMAT(5HGO 23)

PARAMETER READ LOOP

DO 10 I=1+21+6

READ 20sK(I)sKII+1)sKEI+2)sK(I+3)oK{1+4)sK{I+5)

CONTINUVE

FORMAT(6110)

JOB NUMBER READ

READ 25J0B»JOB»LO

FORMAT(1110»45Xs111092X211451X)

TEST FOR PRINT BYPASS

IF(K(20)=1)7600197602+7604

PRINT 2,508 .

PUNCH 2+9J0B»JOBsLO

LO=LO+1




7605

7699

77C0

7702

7610

7704

7612

7614

s piftyeslght

GO TO 7702
PROGRAM ERROR PRINTOUT

PRINT 7605

FORMAT(9HPGM ER 10)

PUNCH 77004,J0BsL0O

FORMAT (33HPROGRAM ERROR OQUTPUT INCOMPLETE»22Xs111092Xs114)

GO 710 1

READ IDENTIFICATION CARD ONE

READ 3,JOBsLO

FORMAT (39H y16X9111092Xs114)
TEST FOR PRINT BYPASS

IF(K(20)=1)76065760857610

PRINT 3

PUNCH 3,JOBsLO

LOC=LO+1

GO TO 7704

PROGRAM ERROR PRINTOUT

60 TO 76C4

READ IDENTIFICATION CARD TWO

READ &43JOBsLO

FORMAT (39H | o »16Xs1110s2Xs116)
TEST FOR PRINT BYPASS

IF(K(20)=117612sT6145,7616

PRINT 4

PUNCH &4,4,J0B,sLO

LO=LO0+1

G0 TO 7706

PROGRAM ERROR PRINTOUT
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@:;

7616 GO TO 76C4
C STORED PROGRAM INITIALIZATION

7706 NL1=0
NM1=0
NG1=0
NH1=0
MP1=0
FM1=0.
FM=0
NQ1=0
FN1=0.
FN=0.,
FNP4=0. | ‘
NS =0 L
c VARIABLE ASSIGMENT
K2=K(2)
FK2=K2 ,
K3=K{(3)
FK3=K3
C MONS=ACTUAL UNITS OF RAW DATA
MONS=K2 %K 3 |
C MONSA=MUNS-NUMBER OF UNITS IN YEAR(MOVING AVERAGE SUBSCRIPT LIMIT)
MONSA=MONS~K3 |
N1=MONSA+1
N2=MONSA+K (&) ¥K3
N3=N1+K3-1 Q;;
L=K3/2

FK5=K(5) » ' » v s



64

68

225

FK5=FK5/710C0,
FK6=K(6)

FK8=K (8)
FKB=FK8/1000.,

FMA=MONSA

NZ=K(2)-1

ZN=NZ

READ IN DATA TO BE SEASONALLY ADJUSTED LOOP
DO 64 1=1,MONS,L

D(1)=RAW DATA

READ 68.0(1).0(1+1).D(x+2),0(1+3).0(1+4),o(1+5)
CONTINUE

FORMAT(6F1040)

COMPUTE MOVING AVERAGE

A(1)=INITIAL SUBTOTAL OF RAW DATA D(J)
COMPUTE INITIAL SUBTOTAL LOOP

A(1)=0,

DO 200 J=1,K3,1

A(1)=A(1)4D(J)

CONT INUE

COMPUTE MOVING SUBTOTAL LOOP
A(1)=MOVING SUBTOTAL

DO 225 1224MONSA»1

J=1-1+K3

ACI)=A(I=1)4D(J)=D(1=1)

CONT INUE |

DO 250 I=1sMONSA,1

COMPUTE MOVING AVERAGE LOOP



N (@) (a)

(g}

250
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A(1)=MOVING AVERAGE

A(I)=A(1)/FK3

CONTINUE

SENSE SWITCH =2 ON MEANS TEST FOR MANUAL ABORT OR TEST NO SEASONAL'

OUTPUT OR GO TO MANUAL INPUT BLOCK

- SENSE SWITCH =2 OFF MEANS CONTINUE ITERATION

260

325

350
352

355

362

364

IF(SENSE SWITCH 2)26375325 .

COMPUTE APPROXIMATE SEASONAL FACTORS

R(J)=APPROXIMATE SEASONAL FACTOR. D(JJ)=RAW DATA

R(J) CORRESPONDS TO D(JJ) AND A(J)e A(J)=MOVING AVERAGE

DO 350 J=1+MONSA,1

JI=Jd+L

R(J)=D(JJI)/A(J) |
CONTINUE

PRINT 355

FORMAT (5HGO 11)

TEST FOR BYPASSING LEAST SQUARES FIT OF SEASONAL FACTORS
IF(K(17)-1137553625375

PRINT 364

FORMAT (5HGO 30)

GO TO 625

COMPUTE LINEAR LEAST SGQUARES FIT OF SEASONAL FACTORS FOR EACH UNIT
ZX1=5UM OF XsWHERE X=YEAR NUMBLR ' «
ZX2=SUM OF X SQUARED ‘ ' .
ZY1=SUM OF Y,WHERE Y=SEASONAL FACTOR ‘
ZX1Y1=SUM OF XY (
R(J)=APPROXIMATE SEASONAL FACTCR (

V(Is1)=AA VECTOR FOR CONSTANT TERM . ‘ ' (




m. u::j-m
V(1,2)=BB VECTOR FOR COEFFICIENT OF INDEPENDENT VARIABLE
375 IF(K(14)-11350+390,380
380 PRINT 382
382 FORMAT(5HGO 50)
GO TO 625
390 PRINT 392
392 FORMAT(5HGO 40)
GO TO 395
395 2X1=Ge
ZX2=0.,
SUM OF X AND SUM OF X SQUARED LOOP
DO 400 J=1,NZs1l
Zx=J
ZX1=ZX14ZX
ZX2=ZX2+ZX*ZX
400 CONTINUE
SUM OF Y AND SUM OF XY OUTSIDE LOOP INCREMENT UNITS
DO 500 I=1sK3s1
ZY1=0,
ZX1Y1=0.
X120
SUM OF Y AND SUM OF XY INSIDE LOOP COMPUTE FOR EACH UNIT
DO 450 J=1sMONSA+K3 |
ZY1=ZY14R(J) '
X1=X1+1e » ' ‘ .
ZX1Y1=ZX1Y1+X1%R(J) - (
450 CONTINUE | - ,

NZ=NUMBER OF YEARS OF SEASONAL FACTORS | ‘




500

550

600

625

650
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IN=NZ

AA=(ZYI*ZXZ‘ZXIYI*ZXI)/(ZN*ZXZ‘ZXI*ZXI)

BB=(ZN*ZX1Y1=2ZY1#ZX1)/(ZN#ZX2=-2X1%ZX1)

V(Is1)=AA

V(I,2)=8B8

CONT INUE

GENERATION OF SEASONAL FACTORS 8Y VECTORS VI(lsl) AND V(I,2)

R{J)=LEAST SQUARE SEASONAL FACTOR

YR=YEAR NUMBER

L/S S/F GENERATION OUTSIDE LOOP

DO 600 I=19K3,1

YR=0.

L/S S/F GENERATION INSIDE LOOP

DO 550 J=1+MONSA K3

YR=YR+1.

RUJ)=VITs1)+V(Is2)#YR

CONTINUE

CONTINUE

R(J)=UNSMOOTHED SEASONAL FACTOR

ZYR=SUM OF UNSMOOTHED SEASONAL FACTORS FOR A GIVEN YEAR

SMOOTH R(J) OQUTSIDE LOOP INCREMENT YEARS
.

DO 1094 1=19MONSAK3

ZYR=0,

MONSC=]+K3-1

COMPUTE ZYR INSIDE ADDING LOOP COMPUTE FOR EACH YEAR

DO 650 J=]syMONSCH1

ZYR=ZYR+R(J)

CONTINUE




1092

1093

1094
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TEST TO DETERMINE IF SMOOTHING 1S NECESSARY
IF(ZYR-FK3)1091+1093,1091
SZYR=SMOOTHING FACTOR
SZYR=(FK3~ZYR)/ZYR
SMOOTH R(J) INSIDE LOOP FACTORS IN A GIVEN YEAR
DO 1092 J=19sMONSCs1l
R(J)=R(JS+R(J)*SZYR
R(J)=SMOOTHED SEASONAL FACTOR
CONTINUE
NO SMOOTHING NECESSARY 'R(J)=SMOOTHED SEASONAL FACTOR
CONTINUE

CONTINUE

SENSE SWITCH =2 ON MEANS TEST FOR MANUAL ABORT OR TEST NO SEASONAL

OUTPUT OR GO TO MANUAL INPUT BLCCK

SENSE SWITCH =2 OFF MEANS CONTINUE ITERATION
IF(SENSE SWITCH 2)2637,1096

TEST FOR PUNCH ROUTINE

IF{K(17)=1)1098593900,»3500

INCREMENT MOVING AVERAGE PASS COUNTERsNH1sBY ONE
NH1=NH1+1

FM2=MEASUREMENT OF MAGNITUDE OF MOVING AVERAGE ERROR.
FM1=RUNNING SUBTOQTAL OF FM2

FM1=0,

MP1=NUMBER OF EXTREME MOVING AVERAGE ERROR POINTS
MP1=0 ‘
FM1=SQRT (FM2) FM=MEAN FM1 FMA=MONSA
MOVING AVERAGE RE-COMPILATION LOOP

R{J) = SMOOTHED SEASONAL FACTOR B(J)=NEW MOVING AVERAGE
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) ) ' : £~ .
W(J) = MOVING AVERAGE ERROR d

®

FIRST A(J)=OLD MOVING AVERAGE  SECOND A(J)=REVISED MOVING AVERAGE'

D(JJ)=RAW DATA
1130 DO 1160 J=1sMONSA»1

vJJ¥J+L

B(J)=D(JJ)/R(J)

W(J)=(BLJ)=A(J) ) /ALI)

A(J)=A(J)=(A(JY=B(J))/2

CALCULATIONS FOR MOVING AVERAGE ERROR PRINTOUT

TF(W(J))1132+114051140
1132 IF(W(J)+FK5)1135,115051150
1135 MP1=MP1+1

0 TO 1150

~

1140 IF(W(J)=FK5)1150+1150+1135 @;ﬁ
1150 FM2=10000U0e*W(J) %4 (J)

FM2=SQRTF (FM2)

FM1=FM1+FM2
1160 CONTINUE

FM=FM1/FMA

MOVING AVERAGE ERROR PRINTOUTS

PRINT 1127,FM1
1127 FORMAT(19HMEAS MAGN M/A ER = »1F1Ce2)

PRINT 1128sMP1
1128 FORMAT (18HNUM M/A EXT PTS = ,115)

PRINT 1129FM
1129 FORMAT(14HM/A MEAN ER = »1F1042)

TEST NUMBER OF EXTREME MOVING AVERAGE POINTS

M11=FM1




- 119C

1191

1195

1196

1100

1101

1102

1120
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IF(MP1-K(10))116541165,1170
TEST SQUARE ROOT OF MAGNITUDE OF MOVING AVERAGE ERROR

IF(M11-K(12))1190+1190»1170

ONE AND/OR BCTH MOVING AVERAGE TESTS FAILe TEST NUMBER OF MOVING
AVERAGE PASSES

IF(NH1-K(6))1180+1195»1195

AT LEAST ONE MOVING AVERAGE PASS AVAILAGBLE.,

COM#UTE NEW SEASONAL FACTORS

PRINT 1181

FORMAT(5HGO 03)

GO TO 260

BOTH MOVING AVERAGE TESTS OKe PRUCEED TO DISPERSION SMOOTH TEST.
PRINT 1191

FORMAT(5HGO 01)

GO TO 1100

AT LEAST ONE MOVING AVERAGE TEST FAILSe NO MORE PASSES AVAILABLE.V
PROCEED TO DISPERSION SMOOTH TEST

PRINT 1196

FORMAT (17HM/A FAILS GC 02)

GO TO 1100

TEST INDICATOR K(l4)e IF ONsNORMALIZE SEASONAL FACTORS AND PUNCB
IF(K(14)-1)112051101,1120

NS=0

PRINT 1102

FORMAT(5HGO 25)
GO TO 3900
RE-SET PARAMETERS BY PROGRAM CONTROL

NG1=NG1+NH1




C

2400

2401

2402

2410
2411
2412
2413
2414
2415

2416

2417

2418

2416

2420
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NH1=0

K(6)=K(7)

GO TO 2400

TEST DISPERSION SMOCTH INDICATOR
IF(K{18)=1)240193000+2401 |
DISPERSION SMUQOTH INDICATOR OFFa

PRINT 2402

FORMAT(5HGO 05)

TEST FOR MANUAL ABORT

IF(SENSE SWITCH 3)2417+2411

IF (SENSE SWITCH 4)26154+2412

IF(SENSE SWITCH 321241542413

TF(SENSE SWITCH 2)24154+2414

IF(SENSE SWITCH 112641542420

PRINT 2416

FORMAT(27THTURN OFF ALL SENSE SWITCHES)
GO TO 2411

PRINT 2418

FORMAT(12HMANUAL ABORT»43Xs111092Xs114)
PUNCH CARD INDICATING MANUAL ABORT
PUNCH 241845J0B»LO

LO=LO+1

SET NS»INDICATOR TO ONE FOR BY=PASSING BLANK PUNCH
N&=1

GO TO 2411

SEASONAL FACTOGR PREDICTION QUTSIDE LOOPe INCREMENT UNITS

IF(K(17)=-1124219390053900

24621 IF(K(14)=1)2422»3900,3900



C

2422

2425

243C

2530

2555

2560

2565

2570
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DO 2430 I=1sK3,1

YR2K(2)-1
SEASONAL FACTOR PREDICTION INSIDE LOOPs  UNITS FOR EACH YEAR
NMN=MONSA+1 '

DO 2425 J=NMNsN2sK3

YR=YR+1.

R(J)=V(1s1)4V(1s2)%YR

CONTINUE

CONT INUE

PREDICT SEASONAL FACTURS FOR FOUK YEARS» INCLUDING CURRENT YEAR
SEASONAL FACTOR PREDICTION SMOUTH OUTSIDE LOOP. INCREMENT YEARS
DO 2570 1=N1sN2sK3

ZYR=SUM OF PREDICTED SEASONAL FACTORS FOR A GIVEN YEAR

ZYR=0.

MONSC= 1+K3=1

R(J)=PREDICTED SEASONAL FACTORS

SEASONAL FACTOR PREDICTION SMOOTH INSIDE LOOP. UNITS FOR EACH YEAR
DO 2530 J=1sMONSC»1

ZYR=ZYR+R(J)

CONTINUE
IF(ZYR~FK3)255592565492555
SZYR=(FK3=-2ZYR)/ZYR

SMOOTHING LOOPsWHERE SZYR=SMOOTHING FACTOR
DO 2560 J=1,MONSC,1

R{J)=R(J)+R(J)*S52YR

CONTINUE

CONTINUE

CONTINUE
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C TEST FOR SEASONAL ADJUSTMENT CALCULATION
IF(K(18)~1)2680+2680+2695

C COMPUTE SEASONALLY ADJUSTED SALES

C D(J)=SEASONALLY ADJUSTED SALES
C D(JJ)=RAW DATA

C R(J)=SEASONAL FACTORS

C SEASONALLY ADJUSTED SALES LOOP

12680 DO 2685 J=19MONSA,1
JI=J+L
D(JY=D(JJ)/R(J)
2685 CONTINUE
C ZERO REMAINING D BLOCK
DO 2800 J=N1s132,1
D(J)=0,
2800 CONTINUE
PRINT 269G
2690 FORMAT(5HGO 09)
GO TO 3900
C DO NOT COMPUTE SEASONALLY ADJUSTED SALES
2695 PRINT 2696
2696 FORMAT(5HGO 14)
GO TO 3900
C DISPERSION SMOOTH ROUTINE TO RECLUCE SEASONAL FACTOR DISPERSION
3000 PRINT 3601
3001 FORMAT(5HGO 04)
C SENSE SWITCH =2 ON MEANS TEST FOR MANUAL ABORT UR TEST NO SEASONAL
C OUTPUT OR GO TO MANUAL INPUT BLOCK

C SENSE SWITCH =2 OFF MEANS CONTINUE ITERATION




C

3002

3003

3004

30065

3010
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IF(SENSE SWITCH 2)2637,3003
TEST NUMBER OF LEAST SQUARES DISPERSION REDUCTION PASSES

IF(NM1-K(9))30049300493120

COMPARE SMOOTHED SEASONAL FACTURS WITH LEAST SQUARE LINES

CHECK DISPERSION ERRORS FOR ONE UNIT ONLY BECAUSE THE SAME
RESULTS APPLY TO EACH UNIT (SEE SMOOTHING TECHNIQUE)
YR=04

NR=0

LEAST SQUARE SEASONAL FACTOR LOOP

B(J)=LEAST SQUARE SEASONAL FA&TORS GENERATED FROM VECTORS ViIs1)
AND V(1s2)

DO 3005 J=1sMONSAK3

YR=YR+1a

B(J)=V(1s1)+V(1s2)%YR

CONTINUE

SEASONAL FACTOR DISPERSION ERROR CALCULATION LOOP
W(J)=SEASONAL FACTOR DISPERSION ERRORS

R(J)=SMOOTHED SEASGNAL FACTORS

DO 3010 J=1,MONSA,K3

W(J)=(B(J)=R(J))/B(J)

CONTINUE

SEASONAL FACTOR DISPER5ION ERROR DISCRIMINATION LOOP
FN2=MEASUREMENT OF MAGNITUDE OF DISPERSION ERROR
FN1=RUNNING SUBTOTAL OF FN2

FN1=0.,

NQ1=NUMBER OF EXTREME DISPERSION POINTS

NQ1=C

FN=MEAN FN1
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DO 3020 J=1,MONSA,K3
IF(W(J))301153014,3014
3011 IF(W(J)+FKB8)3012+3016,3016
3012 NQ1=NQ1l+1
GO TO 3016
3014 IF(W(J)~FKB8)3016+3016+3012
3016 FN2=10C0000e*w(J)%w(J)
FN2=SQRTF (FN2)
FN1=FN1+FN2
3020 CONTINUE
FN=FN1/2ZN
N11=FN1
FNP4=SUM OF MEANS OF MAGNITUDES OF MOVING AVERAGE ERROR AND L/S
DISPERSION ERROR
FNP4=FM+FN
NP4=FNP&4
TEST NUMBER OF SEASONAL FACTOR EXTREME POINTS
IF(NQ1-K(11))3023,3023,3022
3022 NR=1
TEST MAGNITUDE OF SEASONAL FACTOR DISPERSION ERROR
3023 IF(N11-K(13))302553025,3024
3024 NR=1
SEASONAL FACTOR DISPERSION PRINTOUT
3025 PRINT 3035,FN1
3035 FORMAT(19HMEAS MAGN S/F ER = 51F10e2) , .
PRINT 3036,NQ1
3036 FORMAT(1B8HNUM S/F EXT PTS = ,115)

PRINT 3037sFN




3037

3040

3042

3046

7650

7660

FORMAT(14HS/F MEAN ER = »1F10e2)
PRINT 3G40sFNP4

FORMAT(31HS/F MEAN ER PLUS M/A MEAN ER = 91F10e2)
TEST NP4

IFINP4-K(19))3046+304693042

NR=1

SEASONAL FACTOR CORRECTION TEST

IF(NR=1)3060+3048+»3055

"OUTSIDE L/S S/F GENERATION LOOP

Page Seventy-two

B(J)=LEAST SQUARE SEASONAL FACTORS GENERATEL FROM VECTURS V(Isl)

AND VI(Is2)

DO 7660 I1=19K3,1l

YR=04

INSIDE L/S S/F GENERATION LOOP
DO 765C J=1sMONSASK3

YR=YR+1e

BtJ)=V(Is1)+VI(Is2)*YR

CONTINUE

CONTINUE

SEASONAL FACTOR CORRECTION CGUTSIDE LOOP. INCREMENT UNITS

DO 3050 I=1sK3sl

YR=0,

SEASONAL FACTOR CORRECTION INSIUE LGCOP. INCREMENT YEARS

DO 3049 J=]+MONSAK3

YR=YR+1le

PACK SEASONAL FACTORS CLOSER TO THe LEAST SQUARES LINE

b(J)=LEAST SQUARE SEASONAL FACTORS GENERATED FRUM VECTORS VI(Isl)

AND VI(Is2)




3049

305C

3051

3052

3055

3056

3060

3062

3C63

3064

3070

3075

3080

Page Seventy-three
OLD R(J)=SMOOTHED SEASONAL FACTORS
NEW R(J)=PACKED SEASONAL FACTORS
R{J)=R(J)+(B(J)=R(JI))1/2.
CONTINUE
CONTINUE
PRINT 3052
FORMAT({5HGO 24)
GO TO 3070
PROGRAM ERROR PRINTOUT
PRINT 3056
FORMAT(9HPGM ER 03)
GO TO 7699
SEASONAL FACTOR DISPERSION ERROUR UNDER CONTROL
PRINT 3062
FORMAT(47THNO DISPERSION REDUCTION ABCUT L/S LINE REQUIRED)
PRINT 3C63
FORMAT(5HGC G7)
SENSE SWITCh =2 ON MEANS TEST FCOR MANUAL ABORT UR TEST KO SEASONAL
QUTPUT OR GO TO MANUAL INPUT BLOCK
SENSE SWITCH =2 OFF MEANS CONTINUE ITERATION
IF(SENSE SWITCH 2)263792401
NR=0
RE~SET PARAMETERS ©vY PROGRAM CONTKOL
NL1=NL1+NG1
NG1=0
PRINT INDICATION OF DISPERSION REOUCTION
PRINT 3080

FORMAT(33HDISPERSION REDUCLD ABOUT L/S LINE)




3119

3110

3120
3121

3122

26C0

0 26U1
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PRINT 3115
FORMAT (5HGO 08)

COMPUTE NEW MOVING AVERAGE BASED ON PACKED SEASONAL FACTORS
AND RAW DATA

R(J)=PACKED SEASONAL FACTORS

D(JJ)=RAW DATA

NEW A(J)=REVISED MOVING AVERAGE

OLD A(J)=0OLD MOVING AVERAGE

NEW MOVING AVERAGE LOOP

DO 3119 J=1,MONSAs1

JJ=J+L

ALJ)=D(JJ) /R(J)

CONT INUE

IF(NM1=K (9))3110+,260052600

NM1=NM1+]

GO TO 352

PRINT 3121

FORMAT (34HNG MORE S/F REDUC PASSES AVAILABLE)
PRINT 3122

FORMAT (5HGO 06)

GO TO 3064

TEST SUMMATION

NM1=NM1+1

NP4=FNP4

PRINT 2601

FORMAT(22HTEST SUMMATION RESULTS)

TEST NUMBER OF EXTREME MOVING AVERAGE POINTS

IF(MP1-K(1G)126C2492602+2611
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- TEST MAGNITUDE OF MOVING AVERAGE ERROR

2602
2603
2604
2605
26C9
2611

2612

2614

2616

2618

2620

2622

2624

UL

7002

2630

2631

IF(M11-K(12))2603,2603+2614

TEST NUMBER QOF L/S DISPERSION EXTREME POINTS
IFINQI-K(11))2604,26044+2618

TEST MAGNITUDE OF L/S UDISPERSION ERROR
IFIN11-K(13))260542605+2622

TEST SUM OF MEANS OF MAGNITUDES OF M/A AND L/S DISPERSION ERRORS
IF(NP4-K(19))26V9,2609,7000
IF(K(15)=-1)12630+263642633

PRINT 2612

FORMAT(THFAIL 01)

GO TO 2602

PRINT 2616

FORMAT(THFAIL 02)

GO 7O 2603

PRINT 2620

FORMAT(THFAIL 03)

GO TO 2604

PRINT 2624

FORMAT(THFAIL 04)

GO TO 2605

PRINT 7002

FORMAT(THFAIL 05)

GO TO 2609

PRINT 2631

FORMAT(5HGD 32)

GO TO 352

PROGRAM ERROR PRINTOUT




C

O
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2633 PRINT 2634
2634 FORMAT(9HPGM ER 05)
GO TO 7699

SENSE SWITCH =2 ON MEANS TEST FOR MANUAL ABORT OR TEST NO SEASONAL

OUTPUT OR GO TO MANUAL INPUT BLOCK
2636 IF(SENSE SWITCH 21263792040
2637 PRINT 2638
2638 FORMAT(20HSENSE SWITCH 2 1S ON)
TEST FOR MANUAL ABORT
IF (SENSE SWITCH 3) 241051500
TEST FOR NO SEASONAL OUTPUT
1500 NKN=0
IF(SENSE SWITCH 4) 151851514
1505 PRINT 1508
1508 FORMAT(27HTURN OFF ALL SENSE SWITCHES)
1514 IF(SENSE SWITCH 2)150551516
1516 IF(SENSE SWITCH 11150551550
1518 NKN=1
PRINT 1520
1520 FORMAT(18hNO SEASONAL UUTPUT»37Xs111092Xs114s1X)
PUNCH 15205,J06,L0 ’ \
LO=LO+1
PRINT 5010
PUNCH 501045J0B,LO
1530 IF(SENSE SWITCH 4115401550
1540 PRINT 1508
GO TO 1530

1550 IF(NKN-1)264051560 »1560




1560

2640

2642

2644

2646

2650

2652

2660

2662

2668

2670
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NKN=0

GO 10 1

DECISIUN FOR CONTINUING TO ITERATL OR FOR TERMINATING ITERATION

PRINT 2642

FCRMAT(18HPARAMETER PRINTOUT)

PRINT 26449K(5)sK(6)sK(T)sK(B)sK(F)9K(10)sK(11)sK(12)9K(13)
FORMAT(TI7,218)

PRINT 26469K(14) 9K (15) 9K (16)9sK(17)9KI18)sKI19)sK(20)sK(21)
FORMAT(5I59117+216)

PRINT 2652

FORMAT(BéHEXEC INS 5SS =l’0N TO RESET PARAMETERS)

PAUSE

IF CONTINUE ITERATION,RE-SET PARAMETERS BY MANUAL INPUTS

IF TERMINATE ITERATIONs PREDICT SEASONAL FACTORS

SENSE SWITCH =1 ON MEANS CONTINUE ITERATION

SENSE SwITCH =1 OFF MEANS TERMINATE ITERATION

IF(SENSE SWITCH 11266052630

ACCEPT 26629K(5)sK(6)sK{T)sK(B)sK{G)sK{10)9K(11)sK(12)sK(13)
FORMAT(71I7+218)

PRINT 2662sK(5)sK(6)9K(T)sK(B)sK(F)sK(10)sK(11)sK(12)»K(13)
PAUSE

SENSE SWITCH 1 ON MEANS ERROR

IF(SENSE SWITCH 1)2660+2668

ACCEPT 26709K(14)9sK(15)9K(16)sK(1T7)sK(18)sK(19)sK(20)9K(2]1) -

FORMAT(515+1174216)
PRINT 26T0sK(14) sK(L15)sK(16)sKUL/)sKILB)IKIL19)sK(LO)KLZL)
PAUSE

SENSE SWITCH 1 ON MEANS ERROR

@



2692

2686

2687

2688

2689

2693

2698

3900

3910

3912
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IF(SENSE SWITCH 1)2668+2692
IF(SENSE SWITCH 4)2689,2686

IF(SENSE SWITCH 3)2689+2687

IF(SENSE SWITCH 2)2689+,2688

IF(SENSE SWITCH 1)2689+2693

PRINT 2416

GO TO 2692

PRINT 2698

FORMAT(5HGO 13)

ITERATE THROUGH PROCEDURE AGAIN

RESET MOVING AVERAGE COUNTERS

FM1=0,

MP1=0

GO TO 352

NORMALIZE SEASCNAL FACTORS BY GENERATING R(1)=100R(I)
NEW R(I)=NORMALIZED SEASONAL FACTORS
CLD R(I)=UN-NORMALIZED SEASONAL FACTORS
NORMALIZE SEASONAL FACTOR LOOP

DO 3910 I=1sN2,»l

R{I)=R(1)%100.

CONTINUE

ZERO REMAINING POSITIONS IN TABLE Rs IF ANY EXIST
ZERO LOOP

J=N2+1

DC 3912 '1=Js16991

R(I)=0.

CONTINUE

IF(NS=1)391444000,3917




3914

3915

3917

3918

4G00

4005

4010

4011

4012

4015
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PUNCH CARD INDICATING NO MANUAL ABORT

PUNCH 39154+J08,LO0

FORMAT (15HNO MANUAL ABORT40Xe1110s2Xs114)
LO=LC+1

GO TO 4000

PROGRAM ERROR PRfNTOUT

PRINT 3918

FORMAT(9HPGM ER 06)

GO TO 7699
SET NS=0
NS=0

SEASCNAL FACTOR PUNCH ROUTINE FOLLOWS

YEAR HEADING EDITING LOCP

M(I)=YEAR

DO 4010 I=1s1l4sl "

MET)y=K(1)+I

CONTINUE

PRINT OQUTPUT COMMENCE MESSAGE

PRINT 4011

FORMAT(5HGO 15)

SEASONAL FACTOR HEADING PUNCH

PUNCH 4012,J0ByLO

FORMAT(16HSEASONAL FACTORS+39X9111092Xs11441X)
LO=L0+1

PUNCH 4015,M(1))M(2);M(3);M(Q)oM(S).M(é),M(7)QJOB,LO
FORMAT(1I1Cs61793X9111092Xs114)

UNITS MARGIN LOOP

LI=PARTICULAR UNIT CORRESPUNDING TO A PARTICULAR YEAR




C

&

4017

4100

4120

4150
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R(LI)=SEASONAL FACTOR CORRESPUNDING TO LI
DO 4100 N=15K3,1
Ll=(N=1)+1
L2=L1+K3
L3=L2+K3
L4=L3+4K3
LS=L4+K3
L6=L5+K3
L7=L6+K3
LO=LO+1
PUNCH 4017sNsR(L1I)sRIL2)sR(L3)IsRILL)yR(LS)IRILOE)IRILT)»JOBSLO
FORMAT(L11347F7e293X91T1109s2Xs114s1X)
CONTINUE |
LO=L0+1
PUNCH 4120sM{8)9M(9)sM(10)sM(11)sM(12)sM(13)sM(14)9sJOBsLO
FORMAT(1110s61753X9111092X5114)
N=0
NN11=L7+1
KK33=L7+K3
DO 4199 JJJ=NN11yKK33,1
N=N+1
Ll=(JJJ=-1)+1
L2=L1+K3
L3=L2+K3
L4=L3+K3
LS5=L4+K3
L6=L5+K3

L7=L6+K3




4160

4199

4250

4330

4330

4340

4350
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LO=LO+1
PUNCH 4;60,N.R<L1)9R(L2).R(LB)'R(LA).R(LS)9RLL6),R(L7)’JOB.LO
FORMAT(11397F7e293Xs1110Cs2Xs114s1X)
CONTINUE
SEASONAL FACTOR LEAST 5QUARE VECTOR PUNCH FOLLOWS
V(Isl)=A VECTOR FOR CONSTANT TERM
V(Is2)=t VECTOR FOR COEFFICIENT OF INUEPENDENT VARIABLE
TEST TO DETERMINE [IF REMAINING CARD PUNCHES SHOULD Bt SKIPPLED
IF(K(18)=1)4250+425C+4770

LYRON=YEAR ONE=K(1)+1

LYRON=K (1)+1

LO=LO+1

PUNCH 4300,LYRONsJOB,LO

FORMAT (32HLEAST SQUARE VECTORSSYEAR ONE = 9115518Xs111092Xs11451X)
LO=L0+1

LEAST SQUARES VECTOR HEADING PUNCH

PUNCH 433CsJ0BsLO

FORMAT (5Xs25H VIIs1) VI192)925Xs111092Xs11451X)
LEAST SQUARES VECTOR PUNCH LOGP

DO 435U I=15K3,s1

LO=LO+1

PUNCH 4340Us1sV(Is1)sV(I92)sJOBsLO
FORMAT(11392Xs1F10e2+5Xs1F1042525Xs111092Xs1141X)

CONT INUE |

LO=LO+1

SEASONALLY ADJUSTED SALES PUNCH ROUTINE FOLLOWS

SEASONALLY ADJUSTED SALES HEADING PUNCH

- PUNCH 4412,J0ByLO

{‘}
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‘:@ 4412 FORMAT(25HSEASONALLY ADJUSTED SALESs30Xs1I110s2Xs114s1X)
\ LO=LO+1 ‘
PUNCH 44159M(1)sM(2)sM(3)sM(4)sM(5)sJOBLO

4415 FORMAT(2X9s511093X9111092X9114)

* C UNITS MARGIN LOOP
| C LI=PARTICULAR UNIT CORRESPONDING TO A PARTICULAR YEAR
; C D(LI)=SEASONALLY ADJUSTED SALES CORRESPONDING TO LI
% 4416 DO 45C0 N=13K3,1

| L1=(N=1)+1
\ L2=L1+K3

L3=L2+4K3

L5=L4+K3
@ LO=L0+1

|
! L4=L3+K3
|
\
|
|
| PUNCH 4417sNsD(L1)sD(L2)sL(L3)sD(L&)sDIL5)sJOBLO
{ 4417 FORMAT(1135s1Xs511Gs1Xs111002Xs11491X)
f 4500 CONTINUE
| LO=LO+1
| PUNCH 45205M(6) sM(T) »M(8) 5M(9) sM(10)sJ0BsLO
| 4520 FORMAT(2X»511C»3Xs111052Xs114)
4550 N=0
NN11l=L5+1
KK333=L5+K3
DO 4599 JJJJ=NN111,KK333,1
N=N+1
L1=(JJJI=11+1

[ L2=L1+4K3

L3=L2+K3




4560
4599

4700

4720

4730

4740

4750

4760

4761

4762
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L4=L34K3
L5=L4+K3
LO=LO+1
PUNCH 4560 sNsD(L1)sD(L2)»D(L3)sD(L&)sDILE)sJOBSLO
FORMAT(11391Xs5110s1Xs111092Xs114s1X)
CONT INUE
LO=L0+1
PARAMETER PUNCH
PARAMETER HEADING
PUNCH 47305J0BsLO
FORMAT (1OHPARAMETERS 945X s 111092Xs114y1X)
LO=LO+1
PUNCH 47405K (1) sK(2)sK(3) 9K (4)sK(5) sK(6)sK{T)sK(B) sK(9) »JOB,LO
FORMAT (117521551 16+51694Xs111092Xs11451X)
LO=LO+1
PUNCH 475CsK(10) oK (11)oK(12)sK{13)sK{19)sK(20)sK(21)sJOBsLO
FORMAT(21693175216910Xs111052Xs11451X)
LO=LO+1
PUNCH 47605K(14)sK(15)sK(16)sK(17)sK(18)»JOBsLO
FORMAT (514935Xs111092Xs11451X)
LO=LO+1
COMPILED COUNTERS PUNCH
PUNCH 47615J0BsLO
FORMAT (17HCOMPTLED COUNTERS»38Xs111092Xs114)
LO=LO+1
PUNCH 4762 9FM12FMsFNLsFNyFNP4»JOBsLO
FORMAT (5F104295Xs111092Xs114)

LO=L0+1

PR

F e




s

4764

4770

4775

5000

5010

5012

5015
7618
5020

7620

PUNCH 4764,MP1’NQI-NH1,NGl9NL19NM19JOB’LO

FORMAT(61897X9111092X9114)

PRINT OUTPUT TERMINATE MESSAGE .

PRINT 4775

FORMAT(5HGO 21)

LO=LO+1

END ROUTINE

PUNCH 5U104JOB,LO
FORMAT(3HEND»52Xs1110s2Xs11441X)
LO=LO+1

PUNCH 5012+J0BsL0O
FORMAT(55X»111092xs114)
LO=LO+1

TEST FOR PRINT BYPASS
IF(K(2U)=1)T7618+762097620
PRINT 5020

FORMAT (19HREADY FOR MORE DATA)
GO TO 1

END
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