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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) 

Date o Program No. ________ _ --------
Program 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 
Comm ent:....-________________ ~--~-_:___--~__=_~:_____=~~__:_=__-
Are the Sense Switch options adequately described (if applicable)? 
Are the mnemonic labels identified or sufficiently understandable? 
Comment "-------------------------------------------

5. Does the source program compile satisfactorily (if applicable)? 
Comment 

~-----------------------------------------

06. Does the object program run satisfactorily? 
Comment ---------------------------------------------

7. Number of test cases run . Are any restrictions as to data, 
size, range, etc. covered adequately in description? 
Comment -------------------------------------------

8. Does the Program meet the minimal standards of COMMON? 
Comment --------------------------------------------------

9. Were all necessary parts of the program received? 
Comment --------------------------------------------

Yes __ No 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No-

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: 

Mr. Richard L. Pratt 

Your Name 
Company 

Data Corporation Address 
7500 Old Xenia Pike 
Dayton, Ohio 45432 Users Group Code 

OTHIS REVIEW FORM IS PART OF THE COMMON ORGANIZATION'S -P-R-O-G-RA-M-R-E-V-IE-W-AND 

EVALUATION PROCEDURE. NONMEMBERS ARE CORDIALLY INVITED TO PARTICIPATE 
IN THLS EVALUATION. 
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Seasonal Adjustment Program for the IBM 1620 

Author: Mr. Sinclair W. Groman 
Budget Department 
United States Borax & Chemical Corp. 
3075 Wilshire Bouleva.rd 
Los Ange les, 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. 
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DECK KEY 

1. 60K Object Deck 

2. Example Problem Input Deck 

3. Example Problem Output Deck 

* 4. Source Deck 

* This will be forwarded only when specifically reques~ed. 
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I(,ZO USERS Group 1 .. lbrary 

ProgrAm AblltrAct 

Title eU subroutine .. tAte In Title) SEAJONAL AD JuJ7mCIV" ,a""t(£/JI1) 
~~_ 7fi& l~ ~ /!.)- I'AAJ 
__________________ --______ SubJect CIIl""ificatlon~ 

Author: Or«anh;Atlon:S INCLAlft .G 0. 0 mit IV • Bu b, Col" Pf;r.AfiTM£Aflj 
v . .t. /lallA X AM, C H£tr'lC.'( c .. 

Direct; Inq"lre .. to: / 

Name"£Uk.LA'~ 'G§~A1 Address ",-,,-W=._H-
. 3C"lS- ~A 'Wi. McCUE> c&IE Phone J j' -.; 

MA~~ematicAI ~"lhOd:~:~~~~ AAJi> TWlLvl: ~OUt,~ ,..""OV/AliJ ", v Ert-1!je 
1..£_1' J"Q,/AgU.AUb «IU'IQ S'I1(1lJtHIA!9 (/utAt1VE ..., 

StoraRe Requlr.ement .. :_-4C1ijL..1,~,~ • ...l,L_ ____________________ ------1 

Equipment Specification .. : 
Memory ZOK 40K 60K /' K Automatic Divide: Yes /No 
Indirect Addr;;;lng: Yes No ,.....-Other Special Features Required l.....-X J - ~ 

Additional Remarks (Include at author's dlscretlon: Languagei Flxed/Floati Relocat­
number of times run successfully: Pro-

Il"-

r') () 

'R~~"""''''''''''' __ U.S.BORAX 
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 • 
60 K 1620 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 dist~ibution 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. 

Mr. R. C. Dosta 
Assistant Treasurer 

UNITED STATES BORAX & CHEMICAL CORPORATION. S075 WILSHIRE BOULEVARD. LOS ANGELES 5, CALIFORNIA. 3B1-5311 

MAIL ADDRESS: P. O. BOX 75128, SANFORO STATION, LOS ANGELES!S, CAL-IFORNIA 
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Thi. sea.onal adju.tment high-speed computer program i8 the outgrowth of a 
.are inten.ive economic, bu.in •••• and .ale. foreca.ting effort undertaken 
by the Budget Department at U.S. Borax. It was designed primarily to meet 
the foreca.ting requirements of U.S. Borax, particularly tho.e of the Budget 
Department, but its range of application. is quite general. 

A conscious effort was made to construct a simplified rather than a sophisti­
cated .. thematical model, the comp~tational procedure being ba.ed, in.ofar 
a. po •• ible, on the method used in past year. to .ea.onally adjust the Federal 
.... rve Board'. series of industrial production indexe.. Since seasonal 
variations in economic time .eri~s are in fact .ociological phenomena which 
tead to exhibit approximate patterns a. opposed to precisely defined mathe­
matical ab.tractions, the empha.i. upon simplification i. thought to be 
ju.tified. Of course, more refined seasonal adju.tment program. are available 
frca other sources, .but in this instance substantial econOBies of computer 
operation were achieved by avoiding the tendency to over sophisticate 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 manner in which the actual seasonal adjustment 
occurs. The knowledge, skill, experience, and judgement which the analyst 
po •• es.e. about any given economic time series may all be incorporated in 
the seasonal adjustment procedure. Considerable preliminary snalysis mu.t be 
performed, and provision i. made for manual intervention should it become 
nece •• ary; it follow. that the analy.t must pos.ess a working knowledge of 
bu.ine •• , economic, and .ale. foreca.ting technique.. The computer, in other 
word., serve. as a high-.peed calculating machine capable of communicating 
with the analy.t, but the burden of decision making remalns with the analyst. 
rurthermore, the seasonally adju.ted output deta i. not infallable, and the 
analyst .hould not he.itate to modify the results If, in hi. judgement, .uch 
modification i. in order. For the reasons enumerated above, this computer 
proar .. will probably be mo.t u.eful to those analysts working directly in 
the foreca.ting function and Who are willing to accept .ome reasonable bal­
ance a.ona eODtrol, speed, realism, practicality, and cost. Admittedly, 
however, the prograa bas it. limitations, and those analy.ts wbo prefer a 
.ore theoretical computational model will probably find that it was Dot 
designed to adequately .atisfy their particular requirements. In the final 
analysls, this .easonal adjustment program is a foreca.ting aid, and it is 
not intended to be a substitute for experience, knowledge, and skill. 

In. closing, it i. appropriate that·mention should be made of the many profes­
.ional courtesies extended by the Signal Oil aad Gas Company and Computermat 
Incorporated, both of whose main offices are in Los Angeles, and the Loa 
Angele. office of IBM. 
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1.0 INTRODUCTORY CClo1MENTS AND INITIAL SENSE SWITCH SETTINGS 

1.1 INTRODUCTORY COMMENTS 

1.2 

This seasonal adjustMent program is designed for the IBM 60l{ 1620 computer. 
The hardware floating point equipment, if available, is not used and con­
sequently the program will operate with all 60l{ 1620 computers. It is true, 
however, that those computers with hardware floating point equipment will 
be operating et less than optimum efficiency. This shortcoming, of course, 
may be corrected by recompiling the FORTRAN II deck to be consistent with 
the floating point hardware. 

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 
all practical purposes it may be assumed that the entire 60l{ capacity is 
used up by the program. 

The computational procedure, although unsophisticated in the aath ... tical 
sense, is based on an iterative procedure and should effectively remove 
seasonal fluctuations from economic time series. This seasonal adjustment 
program involves the use of a single object deck, and consequently it is 
possible to seasonally adjust any number of sets of data in consecutive 
order, without stopping the computer. The program automatically processes 
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 
of flexibility is built into the program, enabling it to meet a wide var­
iety of seasonal adjusoaent needs. 

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 
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 unit. designating time intervals. Also, the linear 
least squares technique and a st.ple ratio smoothing method are used to 
calculate the seasonal factors. Finally, at most eleven years of raw data 
may be proc8saed by the program. These restrictions, however, do not 
seriously ~pair the usefulness of the program, although they may cr.at. 
obstacles which must be overcome by the application of ingenuity, experience. 
and judgement. 

INITIAL SENSE S~iITCH SETTINGS 

Initially. all four sense switches should be set in the off ~osition. 
Should any of the sense switches be thrown on while the computer is proc.a­
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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~.O GENERAL DESCRIPTION OF THE SEASONAL ADJUSTMENT PROGRAM 

2.1 UNIT TIME INCREMENTS OF RAW DATA INPUTS 

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

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

2.2 TYPE OF RAW DATA INPUT 

Any consecutive numerical data from an economic time series for which a 
seasonal pattern is suspected and which conforms to the unit time inter· 
vels specified in 2.1 ab~ve may be input. 

2.3 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 + I 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 maxtmum of eleven years. 

It is recommended that a mintmum of five years of raw data be input for 
satisfactory results. In the event that the seasonal pattern i. shifting 
substantially in a non-linear manner, it is recaa.ended that a .. ximum 
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. 

2.4 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 + I, 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 ma, be output, while an additional four years of predicted seasonal 
factors only may be output. 

2.5 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 probleas will normally occur. However, some caution shOUld be 
ex.rcised in this respect, becau.e eight digits of input data can con­
ceivebly result in ~re than nine digits of output data UDder certain 
exceptional cirCcllll8tancea. In the ev~t that the data for a \lnit time 
interval is .ero. it is rec~ended that the integer "1" be substituted 
so as to avoid the possibility of fOlWlt errors. If an adjustment is to 
be made for the variation in the nualler 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 fonaat for raw date input has been li.plified as auch as polsible. 
The rea.on for this. of course, il that the progr .. il intended for 
ecoaoaic and bUlinesl analysts rather than aatheaatici8DI and pro­
greamer •. 

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 NONTHS 

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 o~ year I, 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 coaplete years 1 through N. 

2.6.2 IF UNITS ARE BI-MONnILY PERIODS 

If unit time intervals are bi-monthly periods, there are 6 units 
to a year with unit I always being the first bi-monthly period of 
the year and unit 6 always being the last bi-.anthly period of the 
year. The particular initial bi-monthly period for each y.ar depends 
upon what type of year is involved (calendar, fiscal, adainistrat1ve,' 
federal, agricultural, etc.) The initial bi-monthly period raw 
data input is for the bi-monthly period three bi-monthly periods 
previous to bi-monthly period 1 of y .. r 1, and the last bi-monthly 
period raw data input 1s for the bi-monthly period three bi-monthly 
periods after bi-.onthly period 6 of year N, vhere 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 bein~ the first quarter of the year and unit 4 
always beiDS the l.at .uarter of the year. The particular initial 
quarter for each year depends upon what type of year is involved 
(calendar, fiscal, administrative, federal, agricultural, etc.) 
The initial quarterly raw data input is for the quarter two quarters 
previous to quarter 1 of year I, 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 coaplete years 1 through N. 

2.7 SEASONAL ADJUSTMENT PROCEDURE 

The seasonll adjusbDent procedure can best be illustrated by a brief 
description of the program routines. 

• 
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2.7.1 CARD INPUT ROUTINE 

The following types of data are input on cards: 

a. Parameters 
h. Job Number 
c. Identification 
d. Raw Data 

Page Four 

2.7.2 MOVING AVERAGE AND SEASONAL FACTOR CENEAATIClN ITERATIVE PROCESS ROUTINE 

After the raw data has been read into the computer, an M unit moving 
average is caaputed, ·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 seasonal 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. 

2.7.3 SEASONAL FACTOR PREDICTION AND SEASONALLY ADJUSTED SALES COMPILATION 

~ 

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) 

~ o 
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b. The least squares dispersion reduction routine (see 2.7.5 below) 

The punch output routine (see 2.7.4 below) c. 

If the branch is made to the seasonal factor prediction and season­
ally adjusted sales compilation routine, seasonal factors are 
normally predicted for years N + I through N + 4 by the linear 
least square vectors generated 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. 

2.7.4 PUNa! OUTPUT ROUTINE 

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

a. Seasonal factors, including predicted factors 

b. Least square vectors 

c. Seasonally adjusted sales 

d. Input parameters 

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. 

2.7.5 LEAST SQUARES DISPERSION REDUCTION ROUTINE 

The least squares dispersion reduction routine is an optional 
feature of tbe 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. If 
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. 

If the dispersion of the smoothed seasonal factors about the least 
square line continues to be too great and sufficient passes have 
been 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. If 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 

o 
.' 
• 



o 

Page Six 

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). 

2.7.6 SENSE ROUTINE 

The senae routine is· an optional feature of the seasonal adjustment 
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 r~utine for the following reasons: 

a. To manually abo~t the seasonal adjustment process 

b. To manually bypass seasonal output 

c. To manually enter the manual input routine 

2.7.7 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 disper.ion reduction routine indicator 
is on and the dispersion about the unit least square lines 
remain8too 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. 

o 
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PRINTER OUTPUT R<JUTINE 

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 
operator to visually observe the degree of seasonal adjus~nt 
which occurs and to perait the operator to take a flexible course 
of action while the program i. operating, should this become 
necessary. The courses of action (see 2.7.6 and 2.7.7 above) which 
the operator may tate 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 ter.inate 
iteration 

3.0 CARD INPUT ROUTINE 

The card input routine will he 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 progr... lending 
to the program a great degree of flexibility and providing for the satis­
faction of a large variety of seaaonal adjustment requirements. There 
are 21 parameters. identified as KI through K2l, input for each set of 
raw data. six parameters to a card. Consequently. the par ... ter 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 par ... ters increasing consecutively fro. 
left to right and from par ... ter card No. 1 to parameter card No.4. 

• 
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A description of each parameter follows: 

KI. Kl is the first year for Which raw data is input. Kl corresponds to 
year zero. the last half only of which contains raw data. Kl contains 
four digit positions and will be punched in card positions 7 - 10 of 
parameter card No.1. 

Example: 1955 

K2' K2 is the total number of years of raw data input. including the . 
last half of year zero, and the first half of year N + 1. K2 is equal 
to the number of complete years for Which raw data is input plus one. 
One is added to the number of complete years for Which raw data is 
input in order to compensate for the last half of year zero and the 
first half of year N + I, which also contain raw data. K2 will be 

K3. 

K4. 

KS' 

limited to two digit positions, with a maximum magnitude of eleven 
and a suggested mintmum magnitude of five. K2 will be punched in 
card positions 19-20 of paraaeter card No.1. 

Example: 08 

K3 is the number of units in a year. When monthly raw data is input. 
K3 = 12; when bi-monthly raw data is input. K3 • 6; When quarterly raw 
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: 06 

K4 is the 
speaking, 
depending 
desired. 

number of years of predicted seasonal factors. Generally 
o ~ ~ ~4. For all practical purposes K4 = 0 or K4 = 4. 
upon Whether predicted seasonal factors are or are not 
K4 will be punched in card position 40 of parameter card No.1. 

Example: 4 

K5 specifies the product of 1000 times the maximum allowable ab­
solute percentage moving average deviation for each pair of points. 
When the program compares the new moving average with the old 
moving average. point by point. it calculates the absolute per­
centage deviation between the two. If this percentage deviation 
is greater in absolute magnitude than that specified by KS. counter 
MPl is incremented by one. K5 is entered into the computer as a 
whole number and divided by 1000 by the program to obtain the correct 
perc __ ntage. The program is designed to operate optimally when K5 ~ 5, 

which, when divided by 1000, means the program screens all moving 
average deviations in exce.s of one-half of one per cent. However. 
K5 is not limited to 5, and it may take on any value 0 ~ K5 ~lOOO. 
It is recommended that, for best results, K5 not exceed 20 because 
when K5 is greater than 20 the program will screen only those moving 
average deviations in excess of two per cent, that is, counter MPl 

~ () 
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will not be incremented if an absolute deviation of less than two per 
cent is detected. High values of K5 result in speeding up the seasonal 

adjustment process; low values of "'5 result in a more reHable seasonal 
adjustment process. For practical purposes, a balance between the . 
two must be achieved. and for this reason 5 fo: KS ~ 20 is recOI'lWIIenderi. ~'5 

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

Example: 0005 

"'-6. K6 is the maximum number of moving average passes allowed in the 
moving sverage and seasonal factor generation iterative process 
routine. Each time the program enters this routine from outside the 
routine the number of passes it makes through the routine may not 
exceed~. It may make fewer passes than Ku, however, 1f the sea-
sonal adjustment process meets the specifications of parameters KS' 
KlO and K12. As a practical matter, K6 should not exceed 10, but it 
may be anywhere in the range 0 ~ K6 !Z 1000. At the conclusion of 
each pass counter NHl is incremented by one. It should be noted 
that program control may enter the moving average and seasonal 
factor generation iterative process routine more than once, and 
each time entry is so made, Kv specifies the maxtmum number of al­
lowable passes while program control is in this routine. K6 will 
be punched in card positions 57 - 60 of parameter card No.1. 

Example: 0004 

K7• In t?e event that control is transferred from the least squares 
dispersion reduction routine back to the moving average and seasonal 
factor generation iterative process routine, Ko takes on the value of 
K7. A substantial amount of seasonal adjustment will have occurred 
by the time the transfer of control back to the seasonal factor gen­
eration iterative process routine is made. and a reduction in the 
value of ~ may be appropriate. This facility is built into the 
program in order to take ~dvantage of these potential savings. While 
it is possible for K7 to be larger than l~. for practical purposes 
this possibility may be ignored. If a reduction in Ko is desired, 

1<7 .c... K6. while if no reduction in K6 is desired, K7 - K6. K7 will be 
punched in card positions 7 - 10 of parameter card No.2. 

Exmple: 0002 

Y8. l~ specifies the product of 1000 times the maximum allowable absol­
ute percentage seasonal factor deviation. If the least squares 
dispersion reduction routine is being operated, the program will 
compare, for each unit, every smoothed seasonal factor with the 
corresponding least square generated seasonal factor for years 1 
through N. If this percentage deviation is greater in absolute 
magnitude than that specified by Kg, counter NQl is incremented by 1. 
I~ is entered into the computer as a whole number and divided by 1000 
by the program to obtain the correct percentage. The program i8 designed 
to operate opttmally when Kg ~;;{ 5, which. When divided by 1000, mean. 

o 

I 
I 
i 
I 

I 

I 

~' 

• 



o 
'age Ten 

the program screens all seasonal factor deviations in excess of one­
half of one percent. novever, KS is not limited to 5, and it l&.ty 

take on any -alae 0 "Y.e : 1000. It is recOlllBended that, for oest 
results. Ke not exceed 20 because when KS is greater than 20 the 
program will screen only those a .. 8Onal ractor deviatioILs in «!xcess 
of two percent. that is, counter NQl viII not be incremented if an 
absolute deviation of less than two percent is detected. ,ligh values 
of Ka result in speeding up the s .. sonal adjustment procesa. lov 
values of K8 result in a more reliable seasonal adjuatment process. 
For practical purposes. a balancebetveen the two must be achieved, 
and for this reason 5 ~ KS ~ 20 is recOlllllended. Ka vill be punched 
in card positions 17 - 20 of par_eter card tlo. 2. 

•. Ex.ple: 0005 

J9. J9 .pecifie. the aax~ nuaber of allowable passe. through the 
leaat square. diaper.ion reiuction routine. It is reca.Dended that 
the rana_ 0 ~ Kg " 5 apply, althoup K9 .. , be as high as 100. Each 
tt.e a pa.. is made, NHl i. 1Dcr_ted by one. When no more passes 
are avdlable, that h, when NHl .~, control will be tran.ferred 
to the seasonal factor prediction and seasonally adjusted sales 
ca.pilation routine after the moving average and seasonal factor 
generation iterative process routine is operated on for one last time. 
~ will b_ punched in card positions 28 - 30 of parameter card No.2. 

Ex.-ple: 003 

KIO· KIO apecifie. the maxtmu. number of moving average absolute percentage 
devi.tiona which .. y exceed that specified by KS and atill be accept­
able. KIO, in other word., indicate. the max~ value which counter 
MPI can b. and the aeasonal adju.~t process remain under control. 
Every ttme an exces.ive moving average absolute percentage deviation 
18 detected, COURter MPI h incr-.nted by one. After an aoving 
average ... nitude deviations are ex..ined, counter MPI is tested with 
KIO· If the content. of MPl exceed KIO' the test fails, that is, 
too aaRy extr ... points have been detected. If the test fails and 
K6 exceeds the contents of counter NHl (meaning at least one more 
pas8 1s available through the moving average and seasonal factor 
generation iterative process routine) another pass viii be made through 
this routine. If the test i. OK, K12 is tested. The value of KlO 
will depend upon whether data for month., bi-monthly periods, or 
quarters is being seasonally adjusted. The suggested formula for 
deteraining KlO appears below: 

a. Monthly data: 
KIO • 2(K2 -I), where K2 • number of years of raw data, including 
last half of year zero and first half of year N + 1. 

b. Bi-monthly and quarterly data: 
KlO • K2 - I, where K2 i8 defined above. 

o n 
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In both instances a fev extr ... points are reca.mended, an average 
of two per year when dealing with monthly data and an average of one 
per year when dealins with bi-monthly or quarterly data. However, 
if more accuracy is deSired, KlO ~ 0 might be considered. For 
monthly data the range 0 ~ KIO ~ 120 applies; for bi-monthly data 
the range 0 ~ rIO s 60 applies; for quarterly data the range 0 ~KIO~ 40 
applies. It is probably true that anything greater than the suggested 
values of KIO in a and b above are not very practical. KlO will be 
punched in card positions 37 - 40 of parameter card No.2. 

Example: 0012 

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

Kll. Kli s~cifies the max~ number of aeasonal factor absolute per­
centage deviation. which .. y exceed that specified by Kg and still 
be acceptable. Kl l ' in other word., indicates the aax~ value 
which counter NQl can be and the seasonal adjus~nt process ra.ain 
under control. EYery ttme an excessive seasonal factor abaolute per­
centage deviation is detected, COURter NQl is incr.-.nted by one. 
Aftar all seasonal factor .agnitude deviations are ~ned. counter 
'NQl is tested with Kil' If the contents of NQl exceed Kll, the test 
fails, that is, too many extr ... points have been detected. If the 
test fails and Kg exceeds the contenta of NHl (meanina at least ODe 

more pass is available through the l .. at aquares dispersion reduction 
routine) another pass will be .. de throuch both the aoving average 
and seasonal factor generation iterative pror.ess routine and the 
least square diapelsion reduction routine. If the test is OK, Kl3 
viii be teated. If the test fall. and no more paases are available, 
KlS will be tested after the te.t ..... tion results are printed. 
The value of Kll will depend upon vbether data for months, bi-monthly 
periods, or quarters is being seasonally adjusted. The suggested 
method for determining Kil appears below: 

a. Monthly data: 
Kll • .2 (K2 - I), where minimua Kll • 1 

b. Bi-monthly data and quarterly data: 
Kil Q .2 (K2 - I), where aintmu. Kll • 1 

In each instance at least one extr ... point ia reco.aended. However, 
if more accuracy is desired, Kll • 0 might be considered. In each 
instance the ranae 0 ~ Kll , 10 applies. It is probably true th.t 
anything greater than the suggested value of Kll ia not very practical. 
Kil viII be punched in card poaitions 49-50 of parameter card No •. 2. 

Ex .. ple: 02 

• 
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If the test sumPation results are printed on the typewriter, the Qost 
recent result of this test will be indicated. K12 specifietJ the max­
t.um allowable sum of the absolute percentages of the moving average 
deviations. When the progr_ detemines the percent deviation hetween 
the old moving average and the new moving average, point by point, it 
squares each deviation to eliminate tne sign, multiplies by 1,000,000 
to elbainate the decbDal 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. Kl2 is used to test the 
sum of the absolute deviations which have been calculateJ in the manner 
indicated above. The f~11owing formula for determining ~12 is su;sested; 

a. Monthly data: 
K12 • l2K5 (K2 - 1) 

b. Bimonthly data: 
K12 • 6K5 (l2 - 1) 

c. Quarterly data: 
K12 • 4K5 (K2 - 1) 

While the range 0 ~ K5 ~ LOO applies, it is strongly recOll1illended that 
K5 not be allowed to exceed 20, because values in excess of 20 mean 
that average absolute deviations in excess of 2t will be accepted. 

The sum of the moving average deviations are accumulateu in counter 
PMl. After the deviations are accumulatec, counter F1:l is teste~ 
with K12' If the contents of K12 exceed the counter the test is OK; 
if not. the test fails. If the test fails and K6 exceeds the contents 
of counter NUl (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, or if no more passes are available, Kl8 is tested. K12 will 
be punched in card positions 57 - 60 of par8CIeter card t·:o. 2. 

Example: 0600 

Kl3 specifies the maximum allowable sum of the absolute percentages 
of the seasonal factor deviations. When the progr .. determines the 
percent deviation between the ..aothed 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 
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. K13 is used to 
test the sum of the absolute deviations which haile been calculated 
in the manner indicated above. The following formula for determin­
ing K13 i8 suggested: 

~ rJ 

a. Honthly data: 
K13 '" K8 (K2 - 1), 

h. Bi-monthly d(lta and quarterly data: 
113 • K8 (r2 - I), 
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While the range 0 ~KR ~ 100 applies, it :f.S stronsly recOIIIDendcd that 
Ka not be allowed to exceed 1(', becau Je values in excess of 10 mean 

that average absolute deviations in excess of 1% be accepted. The 
Slim of the seasonal factor deviations are accumulated in counter FNI. 
After the deviations are accumulated, counter FlU is tested with K13. 

If the contents of K13 exceed the counter the test ia OK, if not, ~be 
test fails. If the ~est fails and ~ exceeds the contents of NHl 
(meaning at least one more pass is available through the least squares 
dispersion reduction routine). another pass will be .ade through both 
the moving average and seasonal factor generation iterative proce88 
routine and the least square dispersion reduction routine. If the 
test is OK the program will test K19' If the test fails and no .ore 
passes are available (ID-1l exceeds Kg), KlS will be tested after the 
test summation results are printed. K13 will be punched in card 
positions 8 - 10 of parameter card No.3. 

Example: 050 

K14' K14' the seasonal factor prediction bypas8 parameter, may assume 
three values, 0, I, and 2, but only in the manner specified below 
with respect to K17 • Violations of thi8 speCification may re8ult in 

incorrectly punched cards. When K14 • 0 and Kl7 • 0, least square 
vectors are fitted to the seasonal factors and the progr .. processes 
data in a normal .. nneI'. When Kl4 • 1 and K17 • 2 least square 
vectors are fitted to the sea80nal factors only once. after Whicb 
program control bypasses the seasonal factor prediction and .easonally 
adjuated sales compilation routine, transferring control directly 
to the punch output routine. If K14 • 2 and K17 - 0, least square 
vectors will not be fitted to the seasonal factors and the seasonal 
factor prediction and seasonally adjusted sal.s compilation routine 
is bypassed, program control being transferred directly to the punch 
output routine. K14 must be used only in conjunction with K17 in 

. the manner specified. K14 will be punched in card position 20 of 
parameter card No.3. 

Example: 

K15. Kl5 is the manual input switch. After the test summation results have 
been printed, the program will test K15. If KlS - 0, the program will 
cycle through the moving average and sessonal factor generation 
iterative process routine for the last time. If K15 • 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 on. or if 
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only sense switch No. 2 is turned on, the program will enter the manual 
input routine. K15 will be punched in card position 30 of parameter 
card No.3. 

Example: 

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

Exaaple: 0 

K17' K17 is the least equares fit bypass par ... ter, and it may assume 

KlB' 

K19' 

three values, 0, I, and 2. When K17 = 0 or 2, the progr .. will pro­
cess data in the manner specified by the description of parameter Kl4 
above. If K17 • I, seasonal factors are computed once without using 
least square vectors ~nd then control is transferred directly to the 
punch output routine without predicting .easonal factors and seasonally 
adjusting .ales. When tl7 - I, Kl4 should be zero, since Kl4 will 
never be tested in this instance. K17 is punched in card position 50 
of para.eter card No.3. 

Example: 0 

KlB is the dispersion s.ooth switch, and it may assume three values, 
0, I, and 2. When KlB • O. the program will bypass the least squares 
dispersion reduction routine and will directly enter the seasonal 
factor prediction and seasonally adjusted sales c~ilation routine. 
When KlB • 1. the program will enter the least squares dispersion 
reduction routine. When KIB - 2, the program will bypass the least 
squares dispersion reduction routine. in addition, the program will 
also bypa.s caaputing seasonally adjusting sales and it will permit 
only tha seasonal factors to be punched out. When K14 is 1 and K17 
is 2, or when K14 1s 2 and K17 is O. K18 is always 2, because in 
the.e instances only seasonal factors are to be punched. KlB will 
be punched in card position 60 of parameter card No.3. 

~le: 1 

Kl9 i. the parameter which tests the sum of the combined moving 
average deviations and the .... onal factor deviation. when the 
disper.ion 8mOOth .witch KIB • 1. The suggested fo~ula [or ce­
termining Kl9 is as follows: K19· K12 + KIJ' 

Counter NP4. which is the sum of the mean FNI .. pf" ('lUll t~e mean 
PMl • PM. is tested with K19' If Kl9 exceecs NP4, the te~t is Of­
and the program viII transfer control to the seasonal factor pre­
diction and the seasonally adjusted sales cOIIIpi lation routine. 
If the content'! of counter NP4 exceed K19' the test fails. If the 
test fails and Kg exceeds the contents o! NIH (meaning at leaH 
one more pass 15 available through the least squares 

o 
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dispersion reduction routine), another pass will be made throUlh both 
the moving average and seasonal factor generation iterative process 
routine and the least square disper.ion reduction routine. If the 
test fails and no more passes are available (NMI exceeds Kg), K15 will 
be tested after the test summation results are printed. K19 will be 
punched in card p08itions 7 - 10 of par ... ter card No.4. 

Example: 0010 

K20. K20 is the print suppress indicator, and it may be either zero or ODe. 

If K20 is zero, all printer output .. ssages are printed. If K20 is 
one, the Job number printer message, both identification printer 
messages, and the end of data printer .. ssage are bypassed. K20 will 
be punched in' card position 20 of parameter card No.4. 

Ex.-p1e: 0 

K2l. K21 is a .pare parameter which should alway. be zero. K2l will be 
punched in card position 30 of par ... ter card No.4. 

Exaaple: 0 

JOB NUMBER ELEMENT 

The job number identifies a particular data batch or run, and it .. y be 
used to sort a deck of output cards should they be dropped or aingled 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 nusher 
is composed of three digits, and will be punched in card po.itions 8 - 10 
and again in card positions 63 - 65. The card counter or LO number, which 
is alway. one in this instance, will be punched in card po.ition 71. 

Example: 8 - 10 
001 

IDENTIFICATION ELEMENT 

63 - 65 
001 

71 
1 

The purpose of the identification element is to identify the .. a80Dally 
adju8ted data which will be punched on cards. The identification el ... nt 
is coaposed of two cards, each of which contain. up to 39 alpba.erical 
characters and a card counter or LO uu.ber. 

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

Ex_pie: 20 MTP PACK BOR HO LB SLS 2 

b. Identification card No. 2 will contain alphamerical information 
punched in card positions 1 - 39, and card counter or LO nuaber 
three punched in card po.ition 71. This identification inf~raatiOD 
may be anything de ... d to be of value in identifying the data. 

Exaple: SEAS ADJ FR~ 1952 3 

• 
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3.4 RAW DATA ELEMENT 

The raw data element will have three separate formats, depending upon 
whether monthly, bimonthly, or quarterly data is being input. Under 
no circumstances will more than 132 months or 66 titlonthly periods or 
44 quarters of raw data be input, that i~, the program will process at 
most eleven years of raw data. In addition, it'i9 recommended that a 
minimum of five y .. ars of raw data be input for reliable results. P~w 
data must be input in consecutively ordered cards, toe 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) notation 
with a maximum of eight digit, positions. Data wi 11 be punched starting 
with the last half of year zero and ending with the first half of year N + 1. 
In the ovent that the data for. unit time interval is zero, it is 
recommended that the integer "1" be substituted so as to avoid tile pos­
sibility of fo~t errors (see 4.1.2). 

3.4.1 MONtHLY DATA 

Each monthly data card must contain exactly six consecutive months 
of data, with the least significant ,!igit of the data of thf! 
initial month being punched in card positiun 10 and the leaat 
significant digit of· the data of the 1Il0st recent month 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 SO respectively, beginning with the 
data of the second oldest month and ending with the data of the 
second most recent month. In this manner cata cards will be 
consecutively ordered. and the data on each card will also be 
consecutively orderev, resulting in a consecutively array of raw 
data from the initial month to the most recent month. 

Example: 

3 - 10 13 ~ 20 
00004126 00005283 

23 - 30 
00006718 

3.4.2 B~10NT.ILY PE~IOD ~tA 

33- 40 
0000887/. 

43 - 50 
00006112 

53 - 60 
00003009 

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 ttle initial :-imollthly 
period vi 11 be panched in cart) position 10, the least sign1 ficanc 
digit of the data of the middle bimontbly per1~jtl w1l1 h1 pt;nched 
in card position 20, and the least significant digit of the data 
of the most recent bimonthly period wi 11 be p',nC'hed in cara t'0s~ 
it1:'" 30. Zeros wi1l be punched in card pOSitions 40, 50, and 60. 

Example: 

3 - 10 
00002215 

() 

13 - 20 
00003342 

23 - 30 
00006952 

40 
o 

50 
o 

60 
o 

4.0 

(l 
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3.4.3 QUARTERLY PERIOD DATA 

Each quarte~ly data card must contain ,exactly two consecutive 
quarters of data. followed by four consecutive zeroes. Tbe least 
significant digit of the data of the initial quarter will be 
punched in card pOSition 10, and the l.ast significant digit of 
the data of the moat recent quarter will be punched in card 
position 20. Zeroes will be punched in card.positiona 30, 40, 
50, and 60. 

3 - 10 Example: 00001513 13 - 20 
00006298 

30 
o 

40 
o 

50 
o 

60 
o 

CARD INPUT SUMMARY 

Cards will b. input in the following order: 

Card 1. Par ... ter card No. 1 (KI -. R6) 

Card 2. Par ... ter card No. 2 (K7 - K12) 

Card 3. Parameter card No. 3 (K13 - KIS) 

Card 4. Parameter card No.4' (K19 - K2l ) 

Card S. Job maber card 

Card 6. Identification card No. 

Card 7. Identification card No.2 

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

<n!PUTATIONAL 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 hes 
been read into the computer, for each unit j the program computes 
a moving averase Aj from the raw data Dj based on a l2-unit period 
if monthly data is used or a 6-unit period if bi-monthly data is 
used or a 4-unlt period if quarterly data is used. TIle IDOving 
average 1s computed by the following formula: 

A = D(j _ Ml2) + ••• + Dj + ••• + D«j + Ml2) _ 1) 
M 

Where: M - number of units in a year and j - the unit number. 
Furthermore, if N = K2 - I, where N is the number of years, then 
the following reiationship holds: 1 ~ j ~ MN. This relationship 

() 
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hold. true for all coaaputaUons. Note that a vector rati>c!' thau !I 

matrix ootaUon 18 used to order increasing valuu of j. 

'l'hls .ovtna average strects fr~ the raw (~ata the [tnt estimate 
o.f Cho.e time .eries fluetationa attributat-le to sea$o:lal causes, 
because each month, bimonthly pcriorl, or quarter is given equal 
waight over a one-year interval. 

It.l.2 APPI!OXIKA'I! SEASONAL FACTOIS 

After tha inlttal .ovina average Aj is cC*lputect , the raw data Dj 
for the len "-If of year .ero and the f1 rat ha 1f of year !i .... 1 is 
dn,pad f.,. the cOllPtiUng 1DOdel. Hereafter only rav data D, for 
y .. r. I thl'Oulh H "ill be relevant. For each unit j, approximate 
.... anal f.ctora Rj -!1 .re caaputed .. The.e approxi .. te sea.onal 

A 
f.ctor. are ratios vhlC~ provide an estimate of the variation in 
an .c .... te tia. a.rie. whlch .. y be attrib~table to aea80nal causes. 
POl' very _11 A" fonaat error ... y occur. In order to avoid very 
_ll Aj' aub.titute the integer "I" for zero whenaver zero appears 
a. the raw data input for a unit time interval. 

4.1.3 FOWUJ.,A LINEAR LEAST SQUARES FIT OF APPROXD'.ATE SEASONAL FACTORS 

T .... r.rtly. j Will refer to unit., i will refer to years, and the 
. ~ .. td_notation "ttl be used for the purposes of illustration only. 

rOI' .. eh unit j Coraula linear least square Unes are fit to the 
approa'aate seasonal factors Rj where the Rj for each unit are 
orQl'ed by 1 frOll year 1 throup y .. r N - K2 • 1. The formula unit 
11 ... r l ... t square lines are coaputed from the following set of 
... tiona: 

i1 j -Na + bit 
1'1.1 • 4:i + btl 

Whare: 

.... 
ADd: 

Aftd: 

a • constant tel'll 
b • 11near coefficient of independent variable 
i • year nu.ber 
J - unit nWlber 
N- .axi.ua year nuabar - nuaber of years 

I 11 j • 12 for IIOnths 
I $- j • 6 for bi.athly periods 
r .. J So. "4 for tlUartet'8 

1 ! I 5 12 • 1 
Ri,.j • seasonal factor of the i th year for the j th uni t 

Thare are tvelve, six or four sets of equations depending upon 
whethar _nthly, biaonthly, or quarterly data, respectbely, is 
bains 'roe •••• d. From th.se sets of e~uatlons tvelve, six, or 
four unit lea.t sfluare fonnula. of the following f01'llll are computed: 

Ilt.J • aj + bji 

o o 

page Nineteen 

Where: Ri,j now refers to formula seasonal factors as opposed to 
approximate seasonal factors. 

Although the vector notation of j is used in the progr.m computa­
tional procedure, the matrix notation 1,j is used here for the 
purpose of illustration only. The final result is the same 1n both 
instances, excepting that the computer operates faster uslns the 
vector notation rather than the matrix notation. 

4.1.4 GENERATION OF FORtnn.A SEASONAL FACTORS 

Once again the matrix notation rather the vector notation t. used 
for the purpose of illustration only. The formula least square 
seasonal factors are generated from the following set of equations, 
where there are as meny equations as there are units j. 

Ri,j • 8j + bjt 

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 I through year N • K2 - 1. 

4.1.5 SMOOTIHNG FORMULA SEASONAL FACTORS 

Formula seasonal factors have been generated by unit equationa; 
however, for a given year each seasonal factor should average 1.0. 
This means, if monthly data is being processed, the sua of the 
fo~ula seasonal factors for each year should a.Dunt 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 = require. sum of the seasonal factors Ri for year t. 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 Ri .. y be smoothed, 
if smoothing is necessary, by the following formula: 

Ri • Ri + Ri (SZYR) 

The computational procedure for smoothing seasonal factors is 
illustrated below (assuming hi-monthly periods): 

• 
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4.1.1 

Unit 1 
Unit 2 
Unit 3 
Unit 4 
Unit 5 
Unit 6 

Year i 
Least Square 

Generated S.asODal Factors 
For Year i 

Rl 

1.10 
1.30 
1.00 
0.80 
0.90 
1.22 

ZYR - 6.32 
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FK3 .; 6 x 1.00 .. 6.00 
SZYR - (FK3 - ZYR)/ZYR .. 6.00 - 6.32 - - .:E .. - .051 

6.32 6.32 

Unit 1 
Unit 2 
Unit 3 
Unit 4 
Unit 5 
Unit 6 

Year 1 
SIIoothed Seasonal 

Factors 

Rl - Rl + Rl (SZYR) 

1.10 + 1.10 (- .051) • 1.05 
1.30 + 1.30 (- .051) = 1.24 
1.00 + 1.00 (- .051) .. 0.95 
0.80 + 0.80 (- .051) = 0.15 
0.90 + 0.90 (- .051) = 0.85 
1.22 + 1.22 (- .051) = 1.16 

Check - 6.00 .. FK3 

IXMPllTING THE NEW MOVING AVERAGE 

Reverting once again to the vector notation, letj be any unit in 
the tt.e interval. From the raw data Dj and the saoothed seasonal 
factors Rj. a new moving average 8j is ca.puted for each unit in 

the time interval by the following formula: 8j - ~ 

~ 

COMPUTING THE REVISED MOVING AVERAGE 

From tbe 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)/2 
Note that Aj now refers to the revised moving average instead of 
the old moving average. Tbis reviaad !lOving average, which is 
actually the .. an of the old and new moving averages, now becoaes 
the ba.ia for further seasonal adjustment computations. 

o o 
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4.2 LEAST SQUARES DISPERSION REDUCTION ROUTINE 

Revertlng once agaln to the matrix notation, the progr .. will check the 
dispersion of the .-oothed seasonal factors about the unit leaat square 
lines. Given M units and N yeara. tbe followina table illustrates the 
smoothing devlations about the unit leaat aquare lines: 

Year 1 1!!!....! 

Deviation of Deviation of 
~otbed Rj ~othed Rj 
as a per Cent .. a per cent 

For Year SIIoothing ~othad of Un-.oothed SIIoothing SIDootbed of ~tbed: 
Unit l~i ~N Factor Rj RJ Factor RJ ---.!..1 

1 Rl,l" Rl,l+ Rl,a+-

8l+bl(i) SZYRl Rl,l(SZYRl) Al SZYRn Rl,n(SZYRn) An 

M Rom,l"" 
SZYRI 

Ra 1+ 
P.m'1(SZYR1) Al 

R + 
SZYRn R~::(SZYRn) An 

~+bm(1) , 

In this instance Ri.j is ca.pletely seneralized. being defined by tbe unit 
least square formulas. Note. however. that the a.oothing process results 
in the deviations of the smoothed Ri.1 as a per cent of the uaa-ootbed Rt.j 
calculated from the unit least square line being identical for eacb unit 
within a given year. Therefore. tbe sua of the.e unit percentage deviation. 
for N years ia also identical. Oonaequently. when testins for the diaper-' 
sian of the 8BOOtbed se •• onal factors about the unit leaat square liaes to 
determine if the dispersion is so great it .ust be reduced. only one unit. 
for convenience unit No. I, need be tested to test all the units. If the 
diapersion. as .. asured by the sum of the percentage deviations. should be 
too great. the dispersion will be reduced in the followina .. nner: 

B1.j - a + bji 
Ri,j • Ri,j + (Bi • j - Ri ,j)/2 

The least square formula seasonal factors. Bi.j' are generated. and the 
smoothed seasonal factors. Ri,j' are packed halfway to the formula values. 
Ri,j now designating the packed seasonal factors. A revised .oving 
average, in vector notation deslgnated as Aj. ia then senerated in tbe 
following manner: 

Aj .. ~ 
Rj 

Where: Dj ~ raw data 

Rj • packed .easonal factor. 

• 
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This revised moving average now becomes the basis for further seasonal adjust­
ment calculations. 

4.3 SEASONAL FACTOR PREDICTION AND SEASONAHY 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: 

Rt • j • aj + bji­

Wh.r.: N + 1 = i ~ N + 4 

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

SZYR • (FK3 ZYR)/ZYR 

Ri,j - Riij + Ri.j (SZYR) 

4.3.2 COMPUTING SEASONALLY ADJUSTED SALES 

Rev.rting once again to tha vector notation, for years 1 through 
K2 - 1 saasonally adjusted sales are computed as follows: 

D Dj • .:.l 
Rj 

Wh.r.: New Dj • seasonally adjusted sales 

Old Dj - raw data 

Rj - smoothad saasona1 factors 

Aft.r seasonally adjust.d sales are computed, excess positions in 
the D block are zeroed. 

4.3.3 NORMALIZING SEASONAL FACTORS 

Seasonal factors are normalized in tha following manner: 

Rj • 100 Rj 

Normalized sea.onal factors will be interpret.d as percentage 
quantities instead of decimal quantiti.s. Following the normaliz­
ation computations, excess positions in the R block ar. zeroed. 

() ~ 
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s.O PRINTER OUTPUT ROUTINE 

The printer outputs infor.ation In the form of messages to inform the operator 
of the prosr.ss which the s •• sonal adjuatment proar .. makea aa it aeasonally 
adjuats data. No sea.onally adju.ted infor..tion will be output on the printer. 
The printer outputs th. follGWing sen.ral typ.a of ... a .... : 

a. Id.ntification .. ssages, which inform the operator of th. content. of the 
job number .lement and the id.ntification element of the card input routin •• 

b. Progr ... ed me.eag.s, which inform the operator in which routine or s • ..-nt 
of routine the progr .. is currently operating. 

c. ec.putaUonal ~ .. ag.s, which inform the operator of the results of • 
computational procedure which th. co.put.r h.s .. d •• 

d. Reque.t ""ages, which infona the operator to take a cours. of action. 

e. Prolrea error ... sages, which inform the operator that a progr .. error 
ha. occurred. However, not all proar .. errors are detected by the computer. 

f. Action .. s ... es, which inform the op.r.tor of .a.e action the computer 
ha. taken. 

On the basis of these messag.s, the operator may see fit to manually intervene 
with the s.asonally adjuet.ent process, or he .. y satisfy hims.lf that the 
sea.onal adju.~nt proc.ss has be.n ad.quately p.rfor.ed for a given set of 
dat.. The print.r outputs the following specific .... ag •• as the progr .. 
proc.ss •• data (Not.: me •• ag •• need not b. print.d in the ord.r listed. and 
many n.ed not b. print.d at all for a given set of data): 

1. Start Reading Data Mas.age - Wh.n the computer is ready to r.ad data 
the following message will be print.d: 

GO 23 

2. Job Numb.r Message - After the comput.r reads the par ... t.r and job 
nuaber card •• the job nuaber will be printed. The printing of this 
masaag. may be bypassed by setting K20 - 1. 

3. Identification No. 1 Message - After the co.puter reads identification 
card one it will print the contents of this card. Th. printing of this 
me.8age may be bypa.sed by setting K20 - 1. 

4. Identification No. 2 M •••• g. - Aft.r the computer reads id.ntification 
car~ two it will print the contents of this card. The printing of thi. 
me8sag. may b. bypassed by •• tting K20 - 1. 

5. Progr .. Error No. 10 Mes.age - If K20 1 ••• t at 2 or .or., the following 
progr .. error message will be print.d: 

PGM ER 10 

r-; 
• 
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After this message ha. b.en printed the computer will stop processing the 
curr.nt set of data and begin processing the next set of data, if such 
data havanable. 

6. Approximate Seasonal Factors aa.puted Messag. - Aft.r the program has 
computed the approxtmAte season. 1 factors the following mes8ages will be 
printed: 

GO II 

7. Bypa •• Least Squares Fit of Approximate Seasonal Factors Message No. I -
If K17 • I, the program will bypass fitting least square lines to the 
seasonal factor. and the following messag. will be printed: 

GO 30 

8. Bypas. Lea.t Squar •• Fit of Approxtmate Seasonal Factor Message No. 2 -
If K17 • 0 and K14 • 2, the progr .. will bypass fitting least square 
line. to the seasonal factors and tbB following message will be printed: 

GO 50 

9. Compute Least Squares Fit of Approximate Seasonal Factor. Message - If 
K17 • 0 or 2 and K14 - 0 or 1 the program will fit least square line. to 
the se.sonal factors, tmmediately preceding which the following .. s.as. 
will be printed: 

GO 40 

10. Moving Average Error Me.sage No. 1 - A mea.ure of the percentage of the 
.rrors or d.viations betwe.n the old and new moving averases will be 
printed in the following format: 

MEAS MAGN HIA ER - XXXXXX.XX 

11. Moving Average Error He.sage No. 2 - The number of extreme pairs of 
point. or deviation. between the old and new moving avereges will be 
printed In the following format: 

NUN MIA EXT PTS co XXXXX 

12. Hoving Average Error Message No. 3 - The mean of the square root of the .ua of the absolute p.rcentage magnitude. of the errors or deviations 
between the old and n.w moving averages will be printed in the following 
format: 

MIA MEAN ER· XXXXXX. XX 

13. Moving Averag. T •• t Failure and at Le.st One Mor. Iter.tiv. Pa.s Avail­
able Mes.age - When the moving aver.ge test fails and at least one more 
it.r.tive pass is availabl., ~diately prior to computing new sea.onal 
factors the following mes.age will be printed: 

GO 03 

o o 
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14. Moving Average Test Failure ~t No Mor. Iterative P ••••• Availabl. M.s .... -
When the moving average t.st f.ils and no more iterative pass ••• r •• vall­
able, LDDediately prior to branching ahead the following mes.ag. will be 
printed: 

MIA FAILS GO, 02 

15. Bypass Seasonal Factor Prediction And S.asonally Adju.t.d Sale. Coapil­
ation Routine Me.sage - If K14 = I, the seasonal factor prediction and 
lealonally adju.ted sale. compilation routine ~ll be bypass.d after the 
following m.slage is printed: 

GO 25 

16. Moving Av.rag. Test OK Melsage - When the .avinS average te.t i. OK, 
~i.tely prior to branching ahead the followins .... ag. will be printed: 

GO 01 

17. Predict Seasonal Factors Me.I'ag. - After the following ... s ... i. printed 
the seasonal factors will be pr.dicted: 

GO 05 

18. Sense Switch No. 2 On Message - If the prosr .. d.t.ct •• en ••• witch No. 2 
on, the following message will be printed: 

SENSE SWITCH 2 IS ON 

19. Manual Abort M •• sag. - After the prosr .. ha. d.t.cted that .en •• switch 
No. 3 i8 on it will abort the proce •• ing of the curr.nt •• t of data after 
printing the following me.sag.: 

MANUAL ABORT 

20. No Seasonal OUtput M.asag. - Wh.n the program has detect.d that •• ns. 
lwitch No. 4 is on it will bypass the proce •• ing of current data .fter 

- printing the following mes.ag.: 

NO SEASONAL OUTPUT 
END 

21. Turn Off All S.n •• Switches Measage - Afterth. prolr .. has t.sted .11 
lense .witches and d.t.cted .t l.ast on. of tn.. on, it will p.rfora the 
progr .... d operations. After th.s. operation. have been perfor.ed the 
prosr.- will once asain test ell s.nse switch... If on. or more .en •• 
switches are d.tect.d on, the print.r will print the follovlaa ....... 
and continue printing it until all .en •• awitch •• have been turned off: 

TURN OFF ALL SENSE SWITCHES 

• 
A , 
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22. Bypass Compute. Se.sonally Adjusted Sales Hessage - After the seasonal factors 
have be~n predicted. K18 is tested~ If Kl8 = 2, seasonally adjusted sales 
will not be computed and the following message is printed: 

GO 14 

23. Seasonally Adjusted Sales Computed Message - After the seasonal factors have 
been predicted. K18 is tested. If K18 = 0 or 1. seasonally adjusted sales 
will be computed and the following message printed: 

GO 09 

24. Dispersion Saooth Indicator On Message - When K18 = 1 has been initially 
detected. the dispersion 8IDOoth indicator will be interpreted as being on 
and the following message wilJ be printed: 

GO 04 

25. 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 SIF ER = XXXXXX.XX 

26. Seasonal Factor Dispersion Message No. 2 - The number of extreme pairs of 
points 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: 

SIF MEAN ER = XXXXX 

27. 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 

28. Seasonal Factor Mean Error Plus Moving Average Mean Error Message - The 
sum of the seasonal factor mean error and the moving average .. an error 
will be printed in the following format: 

s/F MEAN ER PLUS MIA MEAN ER" XXXXXX.XX 

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

GO 24 
DISPERSION REDUCED ABOUT LIs LINE 
GO 08 

~ () 
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30. Progrem Error 3 Message - If NR is incremented above 1. the ca.puter will 
stop processing the current set of data and begin processing the next set 
of data after printing the following .. ssage: 

PGM ER 03 

31. 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 .. ssage will 
be printed: 

NO DISPERSION REDUCTION ABOUT LIs LINE REQUIRED 
GO 07 

32. No More Seasonal Factor Dispersion Reduction Passes Available Message -
After the last pass has been -.de through the aoving .verage and se •• onal 
factor generation iterative process routine and the dispersion 8800th 
switch is on but no more passes are available in the least squares dis­
persion reduction routine. the following message will be printed: 

NO MORE s/F REDUC PASSES AVAILABLE 
GO 06 

33. Test Summation Results Message - If the last pass through the least squares 
dispersion reduction routine haa just been .. de and the seasonal faetor 
diapersion reduction test fails, the test sua.ation results message will 
be printed in the following foraat: 

TEST SUMMATION RESULTS 

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

34. Fall 01 Message - If too many pairs of moving average extr_ points have 
been detected. the following message will be printed after the test s~ 
mation results message: 

FAIL 01 

35. Fail 02 Message - If the sua of the absolute magnitudes of the moving 
average deviations is too great. the following .. ssage will be printed 
after the test summation results message: 

FAIL 02 

36. Fail 03 Message - If too meny pairs of least square dispersion ext~ 
points have been detected. the following message will be printed after the 
test summation results message: 

FAIL 03 

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

FAIL 04 

3S. Fail OS Message - If the sum of the means of the magnitudes of the .aving 
average and least square dispersion errors is too great, the following 
.. ssage will be printed after the test s~tion results .. ssage: 

FAIL 05 

39. Progr .. Error 5 Mes.age - If Kl5 is set at 2 or more, the computer will 
stop processing the current set of data and begin processing the naxt set 
of data after printing the following mes8age: 

PGM ER 05 

40. Return To The Moving Average And Seasonal Factor Generation Iterative 
Proce.. Routine Mes.age - Vbenaver the progr .. has left the moving average 
and .easonal factor generation iterative process routine aad just prior 
to returnina to that routine the following message will be printed: 

GO 32 

41. Par ... ter Output Message No. I - Whenever KIS has been detected 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 
par.meters indicated): 

PARAMETER PRINTOUT 
Ks R6 K7 Ks R9 KIO KII Kl2 Kl3 

K14 ~S ~6 ~7 KI8 ~9 ~O ~I 

42. Execute Instruction Mess .. e - After par ... ter output message No. 1 bas 
been printed the following ... sage will be printed: 

EX INS SS = I ON TO RESET PARAMETERS 

This .. ss .. e info~ the operator to make a decision concerning inserting 
new parameters and .. king additional passe. through tbe progr .. or te~ 
inating the iteration procedure. 

43. Parameter Output Message No. 2 - Whenever the computer bas accepted para­
.. ters KS through Kl3 from the typewriter, the following message will be 
printed (note - the actual valves of the par ... tars appear in place of 
the paraaeters indicated): 

KS R6 K7 Ks R9 KlO KU K12 K13 

This mesaage enables the operator to check the accuracy of tbe par ... tera 
KS through K15 after tbey bave been manually inserted •. 

c o 
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44. Par ... ter Output Message No. 3 - Whenever the co.puter has accepted para­
meters Kl4 throUCh K21 frca the typewriter, the followiag .. ssage will be 
printed (note - the actual values of the par ... ters appear in place of the 
par ... ters indicated): 

K14 Kl5 Kl6 Kl7 KlS K19 K20 K21 

This mesaage enables the operator to check the accuracy of the par ... ters 
Kl4 through K21 after they have been manually inserted. 

45. Leaving Manual Input Routine Message - After the prosr .. leave. the -.Dual 
input routine the following IUsaage will beprinted: 

GO 13 

46. Progr .. Error No. 6 Me.lage - If NS i. incr ... nted ebove 1, the ca.puter 
will stop processing the current eet of data and begin proce.stna the next 
set of data after printing the following .. S8age: 

PGH ER 06 

47. Output ea..ence Me.sage - Just prior to the tt.e the ca.puter C~DCes 
to punch out the seasonally adjusted or sea.onally predicted data, the 
following message will be printed: 

GO 15 

48. Output Stop Mes.age - ~diately after the ca.,uter stops punch ina out 
the seasonally adjusted and/or .easonally predicted data, the followiaa 
message will be printed: 

GO 21 

49. Ready For More nata Message - When the ca.puter ha. stopped proce •• 1ng 
the current set of data, the following .. s ... e will be printed: 

READY FOR MORE DATA 

The printing of this 1IIe88ag8 may be bypessed by setting K20 • 1. 

6.0 MANUAL INPUT ROUTINE 

'1'he manual input routine, which enables the operator to manually iD8ert new 
parameters into the coaputer from the printer, may be entered either by 
throwing sense switch No. 2 only on or by the computer detectins KlS - 1. 
At leaat ona pass 8Ust be .. de through the moving average and seasenel factor 
seneration iterative proces. routine before sen.e .witch No. 2 1. thrown on, 
in order to avoid the possibility of format errors. 

• 
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6.1 PARAMETER OUTPUT MESSAGE NO.1 AND EXECUTE INSTRUC~ION MESSAGE FOLLOWED 
BY A PAUSE 

~.2 

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

~ ~ ~ ~ ~ ~O ~l ~2 ~3 

K14 KlS K16 K17 K18 K19 K20 K21 

EXEC INS 55 - 1 ON TO RESET PARAMETERS 

Following this printout, the computer pauses. Parameters Kl througb ~ 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 aore 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 KS THROUGH K13 INPUT ON THE FIRST PASS 

6.2.2 

Parameters KS through K13 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. I printout. In the event that the 
value of at least one of the parameters does not change, the orig­
inal value of the pars-eters involved will be inserted fra. the 
typewriter. In the event that a change in the value of one or more 
of the pars-eters 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 visually lined up by using the least significant digit 
positions of the parameter output message No. I 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 parSDeters from the typewriter should cause no 
great probl... Once the parameters are inserted, the release button 
and start button are depressed in that order. 

PARAMETER OUTPUT MESSAGE NO. 2 A CHECK ON THE MANUALLY INPUT PARA­
HETERS KS 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 8atisfied the parameters 
have been correctly inserted he will turn off sense switch No. I 
and depress the.tart button, which will put the computer into the 
ACCEPT condition for the second pass. If the operator i8 not satis­
fied the parameters have been correctly inserted he will throw on 
sense switch No. I and depres8 the start button, which will put the 
computer in the ACCEPT condition for a re-run of the first pa ••• 

6.2.3 PARAMETERS K14 THROUGH K21 INPUT ON THE SECOND PASS 

USing the method specified above for the first pass, parameters K14 
through K2l will be inserted from the typewriter on the second pass, 
using parameter output message No. 1 printout to vi8ually line up the 
new parameter values with the old ones. After the new par ... ter 
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 
Kl4 THROUGH K21 

After parameters K14 through K2l have been inserted and the relea.e 
and start buttons depressed, these same parameters will be printed 
out in parameter output me.sage No.3, follOwing which the ca.puter 
will pause. This message will serve as a check on the accuracy of 
the parameters inserted. If the operator i, satisfied the par ... ters 
bave 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 
satisfied 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 par ... ter 
output message No. 1 and the execute message have been printed out and the 
computer pauses, sense switch No. I will be thrown off and the start button 
depressed. This will result in program control being transferred out of 
the manual input routine. 

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 DIE SEASONAL ADJUSTMENT PROCESS 

The oper.tor may manually abort the se.sonal adjustment process. In this 
inst.nce sense switch No. 3 should be thrown on tmmediately 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 .t least one complete p.s. through the moving average and 
sea.onal factor generation iterative process routine (see 2.7.2 above). 
because format errors may occur if this rule is 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 aDd seasonally adjusted sales compilation routine. In the event senee 
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 
r ... into the computer, and the seasonal adjustment procedure started over 
qalo. 

7.2 TO MAMUALL Y BYPASS SEASONAL OUTPUT 

The operator may manually bypa.s se.sonal output. In this instance sense 
switch No. 4 should be thrown on immediately prior to the throwing on of 
.ense switch No.2. Bypa.sing .ea.on.l output results in the termination 
of the •••• onal adju.tment proce.s a. of the ttme the manual bypa.. command 
is detected by the ca.puter. The next set of data. if available. will be 
read in without any seasonal output for the current set of d.ta being punched. 
When bypasdng •••• onal output sense switches 4 and 2 may be thrown on at 
any time. 

7 oJ TO!WmALLY!HTD THI MANUAL INPUT ROUTINI 

'ftle operator may manually enter the manual input routine. In thh in.tance 
oaly saae switch No. 2 is thrown on o Under no ciraaatances should sen.e 
switch No. 2 be thrown on prior to the compil.tion of at least one complete 
p ••• through the moving average and seaaonal factor generation iter.tive 
proce.s routine because format errors may occur if this rule is violated. 

8.0 PUNal OUTPUT ROUTINI 

Se.sonally adjusted output is by punched c.rds. which mu.t be run through the 407 
tabul.ting machine in order to obt.in a printed listing. Season.lly adju.ted 
punched output will v.ry according to the p.r-.eter card inputs. the degree of 
the .e.sonal pattern inherent in the dat.. and the manual sense switch actions 
taken by the operator. Each card which is punched out will contain a job number 
.nd a consecutively ordered card counter or LO DUmber. Consequently, when the 
punched card. ar. run through the 407 t.bulating .. chine each line of the printed 
li.ting will cont.in a job number and a consecutively ordered card counter or LO 
number. These numbers may b. used to sort a deck if it is dropped or mingled 
with another deck. The job number will always be punched 10 card position 63-65, 
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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. 

b. 

c. 

d. 

Job Number Card - The first card punched is always the job number c.rd. This 
card contains the job number input on the job number eleaent c.rd of the c.rd 
input routine. The job number will be punched in card po.ition 8 - 10. Thi. 
card will result in the number being printed as the fir.t l10e on the 407 
listing. and it indicate. the start of a new set of seasonally .djusted dat •• 

Example: 001 

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
ification card No.2. These cards contain the information input on identific.­
tion c.rds No. 1 .nd No.2. respectively. of the identific.tion el.-ent of the 
c.rd input routine. The information cont.ined 10 this card set will be printed 
as two consecutive lin •• , respectively, on the 407 li.tina immediately .ft.r 
the job number if K20 - 0 or KZO - 1. This printout will identify the ... soo­
ally adjusted data which normally follows. 

Example: 20 HTP PACK BO& MO LB SLS 
SEAS ADJ FROM 1952 

If parameter K20 is greater than one a program error will be detected and the 
identification c.rd set will not be punched. In this instanc. the information 
contained in the program error output incomplete c.rd (see c below) will be 
printed as the line immediately .fter the job number on the 407 listina. follow­
ing which the next set of data will be proce.sed. 

Program Error Output Incomplete Card - Whenever the progr .. detects • progr .. 
error. such .s an incorrectly set parameter or indicator. the progr .. error 
card will be punched. If a program error c.rd is punched th.re will be DO 

seasonally adju.ted data punched. The information cont.ined on this c.rd will 
be printed as the la.t line of a particul.r output on the 407 li.ting if a 
program error is detected. and if punched. this information will appear aome­
where after the job number, usually within several linea of it. 

Example: PROGRAM DROll OUTPUT INCOMPLETE 

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

Seasonal Output Incomplete card - When the oper.tor manually byp •• ae. .. •• onal 
output by throwing on sense swi tches No. 2 and No. 4 the computer, Wen it 
detects the on condition of these two sense switch.s, will punch. the .e.aoaal 
output incomplete card. The information contained on this c.rd will be 
printed as the line tmmediately after the second identific.tion line oa the 
407 listing. 

Example: NO SEASONAL OUTPUT 
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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. 

e. 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. 

f. 

g. 

h. 

i. 

Example: ¥.ANUAL 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 action, 
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 abo~t 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. 

~ple: 1956 1957 1958 1959 1960 1961 1962 

Seasonal Far-tor 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 

t:') 

j. 

k. 

(j 

Page Thirty-five 

the 407 listing immediately following the printout of the contents on seasonal 
factor heading card No. I, 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 sessonal factors have not been complIed 
zeroes will be printed. 

Example: (bi-monthly data processed) 

1 85 90 95 100 105 110 115 
2 115 110 105 100 95 90 85 
3 100 100 100 100 100 100 100 
4 110 105 100 95 90 85 80 
5 90 95 100 105 110 115 120 
6 100 100 100 100 100 100 100 

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 information contained in thLs 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 

Seasonal 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) 

1 120 125 130 0 0 0 0 
2 80 75 70 0 0 0 0 
3 100 100 100 0 0 0 0 
4 75 70 65 0 0 0 0 
5 125 130 135 0 0 0 0 
6 100 100 100 0 0 0 0 

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

() 
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1. Least Square Vector Identification Card - If the input parameters are set to 
punch seasonally adjusted sales (K18 c 0 or K18 = I), 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 
a8 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

O 

with an indication of year one with respect to 
the least square calculations. ° 

m. Least Square Vector Heading card - Following the least square vector identific­
ation card the least square v~ctor heading card will be punched. The inform­
ation contained on this card will be printed as the line Lmmediately after 
the least squares vector identification line on the 407 listing. 

Example: V (1.1) V (1.2) 

V (1.1) will serve as the heading for the column of "a" or constant terms of 
the linear least square equations. while V (1,2) will serve as the heading 
for the column of "b" or coefficient terms for the independent variable. 
where I refers to the unit number. 

n. 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 lib" terms of the 
linear least square equation for that unit. The information contained in the 
least square vector output card set will be printed a.s 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~onthly 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 
2 
3 
4 
5 
6 

.80 
1.20 
1.00 
1.15 

.85 
1.00 

.05 
- .05 
0.00 

- .05 
.05 

0.00 

Column two will be headed by V (I,l). the "a" heading. and column three will 
be headed by V (1.2) the "b" heading. 

o. Seasonally Adjusted Sales Identification Card - 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 
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be printed on the 407 listing as the line tmm8diately after the last printed 
line of the least square vector output. 

Example: SEASONALLY ADJUSTED SALES 

This information serves as an identification of the table of seasonally adjusted 
sales which follows. 

p. Seasonally Adjusted Sales Heading card No. 1 - Following the seasonally adjusted 
sales identification card the seasonally adjusted sales heading card No. 1 is 
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 

q. Seasonally Adjusted Sales Output card Set No. 1 - Following the se.sonally 
adjusted sales heading card No. 1 the seasonally adjusted .. 1 •• output card 
set No. 1 is punched. Each card in this set will contain a con.ecutively 
ordered number indicating the order of a particular unit (month. bi-montbl, 
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 listing im­
mediately following the printout of the contents of the seasonally adjusted 
sales heading card No.1. with the unit deaignation in the extreme left hand 
margin. If monthly data has been procesled,tvelve lines of output will be 
printed; if bi-monthly data haa been processed, six lines of output will be 
printed; if quarterly data h.a 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. 

r. Seasonally Adjusted Sales Heading Card No. 2 - Following the last ca~d 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 l.st 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 following the printed output of the last card of the seasonally adjusted 
sales output card set No.1. 

Example: 1961 1962 1963 1964 1965 

s. 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 information 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 seasonally 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 band margin. For those years for which seasonally adjusted sales have 
not been computed zeroes will be printed. 

ExaDple: (bi-monthly data processed) 

1 2,800,000 0 0 0 0 
2 2,900,000 0 0 0 0 
3 2,800.000 0 0 0 0 
4 2.900.000 0 0 0 0 
5 2,900,000 0 0 0 0 
6 3,000.000 0 0 0 0 

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. 

t. 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: PARAl-IETERS 

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

u. 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 Kl through K9 in consecutive order. Card No o 2 of 
this set will contain. respectively. parameters KlO through K16 in consecutive 
order. Card No. 3 of this set will contain, respectively. parameters K17 
through K2l in consecutive order. The information contained in this card set 
will be printed as three consecutive lines of 407 listing immediately following 
the parameter heading. For a description of the parameters see 3.1 above. 
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v. Compiled Counters Heading Card - FollOwing the last card of the parameter 
card set the compiled counters heading card will be punched. The informati6n 
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: C~Il.ED COUNTERS 

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

w. CcapUed Counters Card Set - Following the compUed counters heading card the 
compUed counters card set of two cards will be punched. Card No. 1 of this 
set will contain. respectively, the contents of counters FMl, PM, FNl, FR, 
and FNP4 in consecutive order. Card No. 2 of this set will contain, reapect­
ively, the contents of counters MPl. NQl, NHl, NGl. NLl, and NMl 1n consecutive 
order. The punched values of theae counters are those which were compiled at 
the ttme the seasonal adjustment procedure terminated. The compiled counters 
are identified as follows: 

F}ll = Measure of the percentage magnitude of the sum of the absolute 
deviations between the old moving average and the new mOv1ag 
average 

PM .. Mean FMl 

FNI = 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 FNI 

FN~ = l'11 + FN 

~IPl 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. 

NHl = 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. 

Nel .. Number 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. 

(j 
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NLl = 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 NLl are generated from NGl. The total 
number of moving average passes is always the sum of NHI + 001 
+ NLI. 

NMl ~ Number of passes through the least squares dispersion reduction 
routine in which the dispersion has been reduced. 

The information contained in the compiled counters card set will be printed 
as two consecutive lines of 407 listing tmmediately following the compiled 
counters heading. 

Example: 77.57 
8 

4.30 
o 

6.78 
o 

2.26 
3 

6.57 
o 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 1f 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 K18 : 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 nIB 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 numerous 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 
baaic routine of the program. If ten 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 relationship 
is 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 wrtys. 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 i. 
desired. the following course of action is recommended: 

1) By parameter setting, allow for at most two passes through the moving average 
and seasonal factor generation iterative process routine for each time progr.a 
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. Vatiationa 
in these seasonal patterns 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 reduction 
routine. Ho matter what the variations are. program control will be transferred 
back to the moving average and seasonal factor generation iterative process routine 
for at most two more passes. after which the program stops computing seasonal 
factors. 

Assuming 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 number and ident­
ification information. predict the seasonal factors, compute seasonally 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 number of input unit. of raw 
data is reduced. the computer time is lilrew1se reduced in an approximately linear 
manner. Admittedly this procedure is not foolproof. and it 1a nosub.titute for 
providing for the possibility of more iterating through the progr.a and .maller 
acceptable deviations. for example. one-half of one per cent. 

By performing a single pass through part of the ~ving 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 seasonal 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. 

f 
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10.0 FLOW DIAGRAM 

t) 

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 s.ries of conventional 
flow charts which summarize the FORTRAN II listinl. 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. Tbe numbers appear ina 
with the letters in this instance represent the numb.r of the FORTRAN II state­
ment on the listing which is closest to that statement indicated by the letter or 
pseudo number. 

rJ • 
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SEASONAL ADJUSTMENT PROCEDURE BASED ON MOVING AVERAGE 

TECHNIQUE, WHERE THE NUMBER OF UNITS GOING INTO THE 

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 

FOR EACH UNIT LINEAR LEAST SQUARE LINE FITTED TO APPROXIMATE 

SEASONAL fACTORS 

FORMULA LEAST SQUARE SEASONAL FACTORS GENERATED fOR EACH UNIT 

SMOOTHED FOR EACH YEAR ey SIMPLE RATIO METHOD 

NEW MOVING AVERAGE GENERATED FROM RAW DATA AND SEASONAL FACTORS 

IF NEW MOVING AVERAGE DtVIATES TOO MUCH FROM OLD MOVIN~ AVERAGE 

GENERATE REVISED MOVING AVERAGE BY AVERAGING 

GENERATE APPROXIMATE SEA50NAL fACTORS AND REPEAT THE PROCESS AS 

OFTEN AS NECESSARY 

PREDICT AND SMOOTH SEASONAL fACTORS FOR FOUR YEARS INCLUDING 

CURRENT YEAR 

GENERATE SEASONALLY ADJUSTED SALES. 

OPTIONAL SEASONAL FACTOR DISPERSION REDUCTION ROUTINE 

OPTIONAL PARAMETER MANUAL INPUT ROUTINE 

SEASONAL fACTOR~,SEASONALLY ADJUSTED SALES, LEAST SQUARE VECTORS 

INPUT PARAMETERS. AND COMPILED COUNTERS PUNCHED OUT 

THIS SEASONAL ADJUSTMENT PROCEDURE IS APPLICABLE TO THE FOLLOWING 

GENERALIZED UNITS - MONTHS, BIMONTHLY PERIODS, AND QUARTERS 

THE [XTENT OF SEASONAL ADJUSTMENT IS DETERMINED BY C~RD 

INPUT PARAMETtRS 

() 

C 

C 

C 

C 

C 

C 

C 

C 

C 

c 

c 

c 

C 

C 

••• ,UQ-Mfta 

OPTIONAL SHORT CUT ROUTINE RESULTING ONLY IN S/F COMPUTED AND 

PUNCHED OUT 

MAXIMUM OF 11 YEARS OF RAW DATA !NPuT1132 MONTHS OR 66 BIMONTHLY 

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

ZERO AND ENDS WITH FIRST HALF OF YEAR N+l, GIVEN THAT COMPLETE 

DATA IS AVAILABLE FOR YEARS 1 THRU N. 

ADJUSTED OUTPUT DATA FOR COMPLlTc YEARS 1 THRU N BY UNITS 

PREDICTED OUTPUT UAfA FOR COMPLETE YEARS N+l THRU N+4 BY UNITS 

DIMENSION STATEMENTS 

DIMENSION D(132),AI120).RI169)'NI120),bI120),VI12,2),KI21),MC14) 

CARD COUNTER ASSIGNMENT 

LO=1 

PRINT PROCESS BEGIN MESSAGE 

PRINT 7500 

1500 FORMATI5HGO 23) 

PARAMETER READ LOOP 

DO 10 1=1,21.6 

READ 20,I(II),KII+l).Kll+2),KII+j),1(11+4).I(CI+5) 

Ie CONTINUE 

20 FORMAT(6110) 

JOB NUMBER READ 

READ 2,JOB,JOB.LO 

2 FORMAT(IIIu,45X,III0.2X,lI4,lX) 

TEST FOR PRINT BYPASS 

IFIK(20)-1)160Q,7602.7604 

1600 PRINT 2.JOB 

7602 PUNCH 2.JOB,JOB,LO 

LO=LO+l 

o 
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GO TO 1102 

C PROGRAM ERROR PRINTOUT 

1604 PRINT 7605 

7605 FORMAT(9HPGM ER 10) 

1699 PUNCH 710Q,JOB,LO 

77CO FORMAT(33HPROGRAM ERROR OUTPUT INCOMPLETE,22X,lIIO.2X,lI4) 

GO TO 1 

C READ IDENTIFICATION CARD ONE 

11U2 READ 3,JOB,LO 

3 FORMATC39H 

C TEST FOR PRINT BYPASS 

IF(K(20)-1)7606,1608,7610 

0 1606 PRINT 3 

7608 PUNCH 3,JOB.LO 

LO=LO+l 

GO TO 7704 

C PROGRAr.., ERROR PRINTOUT 

7610 GO TO 7604 

C READ IDENTIFICATION CARD TWO 

7704 READ 4.JOB.LO 

4 FORMATC39H 

C TEST FOR PRINT BYPASS 

IFCK(20)-1)7612,7614,7616 

7612 PRINT 4 

7614 PUNCH 4,JOB,LO 
I 0 
I 

LO::;LO+l 

GO TO 7706 

C PROGRAM ERROR PR I NTOUT 

___________________________ ~~__'__'___"~J 
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o 
7616 GO TO 7604 

C STORED PROGRAM INITIALIZATION 

7706 NLl=O 

NMl=O 

NGl=O 

NH1=O 

MPl=O 

FMl=O. 

FM=O. 

NQ1=O 

FNl=O. 

FN=O. 

FNP4=O. c 
NS=O 

C VARIABLE ASSIGMENT 

K2=K(2) 

FK2=K2 

K3=K(3) 

FK3=K3 

C MONS=ACTUAL UNITS OF RA~ DATA 

MONS=K2*K3 

C .MONSA=MONS-NUMBER OF UNITS IN YEAR(MOVING AVERAGE SUBSCRIPT LIMIT) 

MONSA=tv',ONS-K3 

Nl=MONSA+l 

N2=MONSA+K(4)*K3 

N3=Nl+K3-1 c 
l=K3/2 

I 

FK5=K(5) III 



~ , 

C1 
, ,~ 

,v 

0 

FK5=FK5/1000. 

FK6=K(6) 

FK8=K(8) 

FK8=FK8/1000. 

FMA=MONSA 

NZ=K(2)-1 

IN=NZ 

C READ IN DATA TO BE SEASONALLY ADJUSTED LOOP 

DO 64 I=l,MONS,L 

C D(I)=RAW DATA 

READ 68.D( I) .D( 1+1) ,D( 1+2) ,DC 1+3) .DC 1+4) .D( 1+5) 

64 CONTINUE 

68 FORMATC6F]O.O) 

C (OMPUTE l'-10V I NG AVERAGE 

C A(l)=INITIAL SUBTOTAL OF RAW DATA D(J) 

( COMPUTE INITIAL SUBTOTAL LOOP 

ACl)=O. 

DO 200 J=1,K3,l 

A ( 1 ) = A C 1 ) +0 ( J ) 

, ·200 CONTINUE 

C COMPUTE MOVING SUBTOTAL LOOP 

C ACI)=MOVING SUbTOTAL 

DO 225 I::2,MONSA,1 

J=I-l+K3 

A ( I ) = A ( I -1 ) + D ( J ) -,D ( I - 1 ) 

225 CONTINUE 

DO 250 I=l,MONSA,l 

C COMPUTE MOVING AVERAGE lOOP 

"... '"'1:"".' ,~, . 

.... Ibt, 



C A(I)=MOVING AVERAGE 

A( I )=A( I )/FK3 

250 CONTINUE 

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

C OUTPUT OR GO TO MANUAL INPUT BLOCK 

C ~ENSE SWITCH =2 OFF MEANS CONTINUE ITERATION 

260 IFeSENSE SWITCH 2)2637,325 , 
C COMPUTE APPROXIMATE SEASONAL FACTORS 

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

C R(J) CORRESPOND~ TO D(JJ) AND A(J). AeJ)=MOVING AVERAGE 

325 DO 350 J=l,MONSA,l 

JJ=J+L 

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

350 CONTINUE 

352 PRINT 355 

355 FORMAT(5HGO 11) 

C TEST FOR BYPASSING LEAST SQUARES FIT OF SEASONAL FACTORS 

IF(KC17)-1)375,362,375 

362 PRINT 364 

364 FORMAT(5HGO 30) 

GO TO 625 

C COMPUTE LINEAR LEAST SQUARES FIT UF SEASONAL FACTORS FOR EACH UNIT, 

C ZXl=SUM OF X,WHERE X=YEAR NUMbtR 

C ZX2=SUM OF X SQUARED 

C ZYl=SUM OF Y,WHERE Y=SEASONAL FACTOR 

C ZXIYl=SUM OF XY 

C R(J)=APPROXIMATE SEASONAL FACTOR 

C V(I,l)=AA VECTOR FOR CONSTANT TERM 

.J 

c 

c 

C 
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' .... ltat,.. 

c\ C V(I,2)-BB VECTOR FOR COEFFICIENT OF INDEPENDENT VARIABLE 

375 IF(K(i4)-1)390,39Q.380 

380' PRINT 382 

382 FORMAT(5HGO 50) 

GO TO 625 

390 PRINT 392 

392 FORMA T ( 5HGO 40) 

GO TO 395 

395 ZXl=G. ,,' 

ZX2=O. 

C SUM OF X AND SUM OF X SQUARED LOOP 

DO 400 J=l,NZ.l 

ZX=J 
I 0 ZXl=ZXl+lX 

ZX2=ZX2+ZX*ZX 

400 CONTINUE 

C SUM OF Y AND SUM OF XY OUTSIDE lOOP INCREMENT UNITS 

DO 500 I=1,K3,l 

ZYl=O. 

ZXIYl=O. 

Xl=O. 

C SUM OF Y AND SUM OF XY INSIDE LOOP COMPUTE FOR EACH UNIT 

DO 450 J:I,MONSA.K3 

ZYl=ZYl+R(J) 

Xl=Xl+1. 

ZXIYl=ZXlYl+Xl*R(J) 

0 450 CONTINUE 
I \ 

C NZ=NUMt.3ER OF YEARS OF SEASONAL FACTORS 
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'aa. Slaty-three 

c ZN=NZ 

AA=(ZY1*ZX2-lXlYl*Z~l)/(ZN*ZX2~IXl*ZX1) 

B8=(ZN*ZXIYI-ZY1*ZXl)/(ZN*ZX2-lXl*ZXl) 

v ( I ,1 ) =AA 

V(I,2)==BB 

500 CONTINUE 

C GENERATION OF SEASONAL FACTORS BY VECTORS Vel,l) AND V(I,2) 

C R(J)=LEAST SQUARE SEASONAL FACTOR 

C YR=YEAR NUMBER 

C LIS S/F GENERATION OUTSIDE LOOP 

DO 600 I=1,K3,l 

YR=O. 

C LIS S/F GENERATION INSIDE LOOP C: 
DO 550 J=I,MONSA,K3 

YR=YR+l • 

. R (J) =V ( I ,1 ) +V ( I ,2) *YR 

550 CONTINUE 

600 CONTINUE 

C R(J)=UNSMOOTHED SEASONAL FACTOR 

C ZYR=SUM OF UNSMOOTHED SEASONAL FACTORS FOR A GIVEN YEAR 

c SMOOTH R(J) OUTSIDE LOOP INCREMENT·YEARS 
• 

625 DO 1094 I=1,MONSA,K3 

ZYR=O. 

MONSC=I+K3-1 

C COMPUTE:: lYR INSIDE ADDING LOOP COMPUTE FOR EACH YEAR 

DO 650 J=I,MONSC,l c 
ZYR=ZYR+ReJ) 

650 CONTINUE 
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C TEST TO DETERMINE IF SMOOTHING IS NECESSARY 

IF(ZYR-FK3)1091,1093,1091 

C SZYR=SMOOTHING FACTOR 

1091 SZYR=(FK3-ZYR)/ZYR 

'aa. Slxty-four 

C SMOOTH R(J) IN~IDE LOOP FACTORS IN A GIVEN YEAR 

DO 1092 J=I,MONSC.1 

R(J)=R(J)+R(J)*~ZYR 

C R(J)=SMOOTHED SEASONAL FACTOR 

1092 CONTINUE 

C NO SMOOTHING NECESSARY R(J)=SMOOTHED SEASONAL FACTOR 

1093 CONTINUE 

1094 CONTINUE 

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

c OUTPUT OR GO TO MANUAL INPUT BLOCK 

C SENSE SWITCH =2 OFF MEANS CONTINUE ITERATION 

1095 IF(SENSE SWITCH 2)2637.1096 

C TEST FOR PUNCH ROUTINE 

1096 IF(K(17)-1)1098.3900,3900 

C INCREMENT MOVING AVERAGE PASS COUNTER,NHl,BY ONE 

1098 NHl=NHl+l 

C FM2=MEASUREMENT OF MAGNITUDE OF MOVING AVERAGE ERROR. 

C FMl=RUNNING SUBTOTAL OF FM2 

FM1=O. 

C MPl=NUMBER OF EXTREME MOVING AVERAGE ERROR POINTS 

MPl=O 

c FM1=SQRT(FM2) Ftv1l1tMEAN FM 1 FMA=-MONSA 

C MOVING AVERAGE RE-COMPILATION LOOP 

c R(J) = SMOOTHED SEASONAL FACTOR 8(J)aNEW MOVING AVERAGE 



'as. Slaty-fl .. 

C 

C 

W{J) = MOVING AVERAGE ERROR 

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

C D(JJ)=RAw DATA 

1130 DO 1160 J=l,MONSA,l 

JJ=J+L 

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

W(J)=(S(J)-A(J) )/A(J) 

A(J)=A(J)-(A(J)-B(J»/2. 

C CALCULATIONS FOR MOVING AVERAGE ERROR PRINTOUT 

IF(W(J»1132,1140,1140 

1132 IF(W(J)+FK5)1135,1150,1150 

1135 MP1=MPl+1 

GO TO 1150 

1140 IF(W(J)-FK5)1150.115Q,1135 

Fiv12=SQRTF (FM2) 

FMl=FM1+FM2 

1160 CONTINUE 

F ~~ = F M 11 F M A 

C MOVING AVERAGE ERROR PRINTOUTS 

PRINT 1127,F'v11 

1127 FORMAT(19HMEAS MAGN MIA ER = ,lFIO.2) 

PRINT 1128,MP1 

1128 FORMAT(18HNUM MIA EXT PTS = ,115) 

P R I·N T 1129, F M 

1129 FORMAT(14HM/A MEAN ER = ,lFIO.2) 

C TEST NUMBER OF EXTREME MOVING AVERAGE POINTS 

Mll=FMl 

,y 

c 

() 

c 
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IF(MPI-K(10»1165.1165.111Q 

c TEST SQUARE ROOT OF MAGNITUDE OF MOVING AVERAGE ERROR 

1165 IF(MII-K(12))119Q.1190,1110 

CONE ANDIOR BOTH MOVING AVERAGE TE~TS FAIL. TEST NUMBER OF MOVIN~, 

C AVERAGE PASSES 

I 

\ 
l 

1170 IF(NHI-K(6) )1180.1195,1195 

C AT LEAST ONE MOVING AVERAGE PASS AVAILABLE. 

C COMPUTE NEW SEASONAL FACTORS 

1180 PRINT 1181 

1181 FORMAT(5HGO 03) 

GO TO 260 

C BOTH MOVING AVERAGE TESTS OK. PROCEED TO DISPERSION SMOOTH TEST. 

119C PRINT 1191 

4:) 1191 FORMAT(5HGO 01) 

GO TO 1100 

C AT LEAST ONE MOVING AV~RAGE TEST FAILS. ~O MORE PASSES AVAILABLE. 

C PROCEED TO DISPERSION SMOOTH TEST 

1195 PRINT 1196 

1196 FORMAT(17HM/A FAILS GO 02) 

GO TO 1100 

C TEST INDICATOR K(14). If ON,NOR~ALIlE SEASONAL FACTORS AND PUNCH 

1100 IFCK(14f-l)1120,1101,1120 

1101 NS=O 

PRINT 1102 

1102 FORMAT(5HGO 25) 

GO TO 3900 

,0 c RE-SET PARAMETERS BY PROGRAM CONTROL 

1120 NGl=NG1+NHI 



NHl=O 

K(6)=K(7) 

GO TO 2400 

C TEST DISPERSION SMOOTH INDICATOR 

24CO IF(K(18)-1)2401,300Q,2401 

C DISPERSION SMOOTH INDICATOR OFF. 

2401 PRINT 2402 

2402 FORMAT(5HGO 05) 

C TEST FOR MANUAL AbORT 

2410 IF(SENSE SWITCH 3)2417,2411 

2411 IF(SENSE SWITCH 4)2415,2412 

2412 IF(SENSE SWITCH 3)2415,2413 

2413 IF(SENSE SWITCH 2)2415,2414 

2414 IF(SEN5E SWITCH 1)2415.2420 

2415 PRINT 2416 

2416 FORMAT(27HTURN OFF ALL SENSE SWITCHES) 

GO TO 2411 

2417 PRINT 2418 

2418 FORMAT(12HMANUAL AdORT,43X,lI10,2X,114) 

C PUNCH CARD INDICATING MANUAL ABORT 

2419 PUNCH 2418,JOB,LO 

LO=LO+l 

'aa. Sixty-•• ven 

C SET NS INDICATOR TO ONE FOR BY-PASSING BLANK PUNCH 

NS=1 

GO TO 2411 

C SEASONAL FACTOR PREDICTION OUTSIDE LOOP. INCREMENT UNITS 

242U IF(K(17)-1)2421.390Q,3900 

2421 IF(K(14)-1)2422.3900,3900 

.')1 

c 

c 

c 



o 

2422 DO 2430 I c l.K3,1 

YR=K(Z)-l 

C SEASONAL FACTOR PREDICTION INSIDE LOOP. 

NMN=MONSA+I 

DO 2425 J=NMN.N2.K3 

YR=YR+l. 

ReJ)=V(I.l)+VCI.2)*VR 

2425 CONTINUE 

243C CONTINUE 

UNITS FOR EACH YEAR 

,;, 

C PREDICT SEASONAL FACTORS FOR FOUk YEARS, INCLUDING CURRENT YEAR 

C SEASONAL FACTOR PREDICTION SM0UTH OUTSIDE LOOP. INCRE~IENT YEARS 

2525 DO 2570 I=Nl.N2,K3 

C ZYR=SUM OF PREDICTED SEASONAL FACTORS FOR A GIVEN VEAR 

C 

C 

ZVR=O. 

MONSC=I+K3-1 

R(J)=PREDICTED ~EASONAL FACTORS 

SEASONAL FACTOR PREDICTION SMOOTH INSIDE LOOP. UNITS FOR EACH YEAR 

DO 253U J=I,MONSC,l 

ZYR=ZYR+R(J) 

2530 <CONTINUE 

IF(ZYR-FK3)2555,2565,2555 

2555 SZVR=(FK3-ZYR)/ZYR 

C SMOOTHING LOOP,WHERE SZYR=SMOOTHING FACTOR 

DO 2560 J=I,MONSC,l 

R(j')=ReJ)+R(J)*5ZYR 

2560 CONTINUE 

~ 2565 CONTINUE 

2570 CONTINUE 



c TEST FOR SEASONAL ADJUSTMENT CALCULATION 

IF(Ke18)-l)2680,2680,2695 

C COMPUTE SEASONALLY ADJUSTED SALES 

C DeJ)=SEASONALLY ADJUSTED SALES 

C D(JJ)=RAW DATA 

C R(J)=SEASONAL FACTORS 

C SEASONALLY ADJU~TED SALES LOOP 

2680 DO 2685 J=l,MON~Atl 

JJ=J+L 

DeJ)=O(JJ)/ReJ) 

2685 CONTINUE 

C ZERO REMAINING D BLOCK 

DO 280U J=Nl,132,1 

DeJ)=O. 

2800 CONTINUE 

PRINT 2690 

2690 FORMAT(5HGO 09) 

GO TO 3900 

C DO NOT COMPUTE SEASONALLY ADJUSTED SALES 

2695 PRINT 2696 

2696 FORMAT(5HGO 14) 

GO TO 3900 

'a.e SixtY-lliD. 

C DISPERSION SMOOTH ROUTI~E TO REGUCE SEASONAL FACTOR JISPERSION 

30()O PRINT 3001 

3001 FORMA T (5HGO 04) 

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

C OUTPUT OR GO TO MANUAL INPUT BLOCK 

C !>ENSE SWITCH =2 OFF MEANS CONTINUE ITERATION 

..... ' 

c 

c 

C' I 

: 
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3002 IF(SENSE SWITCH 2)2637.3003 

c TEST NUMBER OF LEAST ~QUARES DISPERSION REDUCTION PASSES 

3003 IF(NM1-K(9»3004,3004.3120 

C COMPARE SMOOTHED SEASONAL FACT0RS WITH LEAST SQUARE LINES 

C CHECK DISPERSION ERRORS FOR ONE UNIT ONLY BECAUSE THE SAME 

C RESULTS APPLY TO EACH UNIT (SEE SMOOTHING TECHNIQUE) 

3084 YR=O. 

NR=O 

C LEAST SQUARE SEASONAL FACTOR LOOP 

C B(J)=LEAST SQUARE SEASONAL FACTORS GENERATED FROM VECTORS V(l,l) 

C AND V(I,2) 

DO 3005 J=1,MONSA,K3 

YR=YR+l. 

o B(J)=V(1,1)+V(l,2)*YR 

3005 CONTINUE 

C SEASONAL FACTOR DISPERSION ERROR CALCULATION LOOP 

C W(J)=SEASONAL FACTOR DISPERSION ERRORS 

C R(J)=SMOOTHED SEASONAL FACTORS 

DO 3010 J=1,MONSA,K3 

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

3010 CONTINUE 

C SEASONAL FACTOR OISPER~ION ERROR DISCRIMINATION LOOP 

C FN2=MEASUREMENT OF MAGNITUDE OF DISPERSION ERROR 

C FN1=RUNNING SUBTOTAL OF FN2 

FNl=O. 

C NQ1=NUMBER OF EXTREME UISPERSION POINTS o NQ1=O 

c FN=MEAN FN1 



ra.e Seventy-one 

DO 3020 J=I.MONSA.K3 

IF(W(J»3Ull.3014.3014 

3011 IF(W(J)+FKB)3012.3016.3·016 

3012 NQ1=NQl+1 

GO TO 3016 

3014 IF(W(J)-FK8)3016,3016.3012 

3016 FN2=lOuOOOu.*w(J)*~'J) 

FN2=SQRTF (FN2) 

FN1=FNl+FN2 

3020 CONTINUE 

FN=FNI/ZN 

Nll=FNl 

C FNP4=SUM OF MEANS OF MAGNITUDES OF MOVING AVERAGE ERROR AND LIS 

C DISPERSION ERROR c 
FNP4=FM+FN 

NP4=FNP4 

C TEST NUMBER OF SEASONAL FACTOR EXTREME POINTS 

IF(NQI-K(11)3023.3023.3022 

3022 NR=1 

C TEST MAGNITUDE OF SEASONAL FACTOR DISPERSION ERROR 

3023 IF(Nl1-K(13»3025.3025.3024 

3024 NR=l 

C SEASONAL FACTOR DISPERSION PRINTOUT 

3025 PRINT 3035.FNl 

3035 FORMAT(19HMEAS MAGN S/F ER = .IF10.2) 

P,R I NT 3036. N Q 1 

3036 FORMAT{18HNUM S/F EXT PT~ • ,115) c 
PRINT 3037.FN 

I' 
!' 



p... seventJ-tw 

C:l 3037 FORMAT(14HS/F MEAN ER = .lFIO.2) 

PRINT 3040.FNP4 

C'I:I 

o 

3040 FORMAT(31HS/F MEAN ER PLUS M/A.MEAN ER ; ,lF10.2) 

C TEST NP4 

IF(NP4-K(19))3046,3046.3042 

3042 NR=l 

C SEASONAL FACTOR CORRECTION TEST 

3046 IF(NR-l)3J60.3048.3U55 

C OUTSIDE LIS S/F GENERATION LOOP 

C B ( J ) s: LEA S T S QUA RES E A .s 0 N A L F ACT 0 r~ S G ENE RAT t l) FRO l~ V ~ C TOR S V ( I , 1 ) 

C AND V(I,2) 

30 L .. 8 

c 

7650 

7660 

C 

c 

DO 7660 I=l,K3.1 

YR=O. 

INSIDE LIS S/F GENERATION LOOP 

DO 7650 J=I,MONSA,K3 

YR=YR+l. 

BlJ)=V(I,1)+V(I,2)*YR 

CONTINUE 

CONTINUE 

SEASONAL FACTOR CORRECTION OUTSIDE LOOP. 

DO 3050 I=1,K3,1 

YR=O. 

SEASONAL FACTOR CORRECTION INSICE LOOP. 

DO 3049 J=I,MONSA,K3 

YR=YR+l. 

INCREMENT UN 1 T S 

INCREMENT YEARS 

C PACK SEASONAL FACTORS CLOSLR TO THL LlAST SQUARtS LINE 

c b(J)=LEAST SQUARE SEASONAL FACTORS GENERATED FRUM VECTORS V(I,l) 

C AND V(lt2) 

! I! !, ! ~ ..... ! 



pa.e Seventy-three 

C OLD R(J)=SMOOTHED S~ASONAL FACTORS 

C NEil' R(J)=PACKED SEASONAL FACTORS 

R(J)=R(J)+(R(J)-R(J) )/2. 

3049 CONTINUE 

3050 CONTINUE 

3051 PRINT 3052 

3052 FORMAT(5HGO 24) 

GO TO 3070 

C PROGRAf'.1 ERROR PRINTOUT 

3C55 PRINT 3056 

3056 FORMA T (9HPGf'.1 ER 03) 

GO TO 7699 

C SEASONAL FACTOR DISPERSION ERRGk UNDtR CONTROL 

3060 PRINT 3062 

3062 FORMAT(47HNO DISPERSION R[D~CTION ABOUT LIS LINE REQUIRED) 

PRINT 3063 

3C63 FORMAT(5HGO 07) 

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 

3064 IF(SENSE SWITCH 2)2637,2401 

3070 NR=O 

eRE-SET PARAMETERS dY PROGRAM CONTkOL 

3075 NL1=NL1+NGl 

NG1=0 

C PRINT INDICATION OF DISPERSION REDUCTION 

PRINT 3080 

3080 FORMAT(33HDISPERSION REDUCCD AbOUT LIS LINE) 

c 

c 

c 
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PRINT 3115 

3115 FORMAT(5HGO 08) 

C COMPUTE NEW MOVING AVERAGE BASED ON PACKED SEASONAL FACTORS 

C AND RAw DATA 

C ReJ)=PACKED SEASONAL FACTORS 

C D(JJ)=RAW DATA 

C NEW A(J)=REVISED MOVING AVERAGE 

COLD A(J)=OLD MOVING AVERAGE 

C NEw MOVING AVERAGE LOOP 

DO 3119 J=ltMON~A;l 

JJ=J+L 

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

3119 CONTINUE 

I F ( N f'.11 - K ( 9 ) ) 3 1 lOt 2 6 () 0 t 2 6 0 0 

3110 NM1=NMl+l 

GO TO 352 

3120 PRINT 3121 

3121 FORMAT(34HNO MOI~E 5/F I<EDue PAS~ES AVAILABL[) 

PRINT 3122 

3122 FORMAT(5HGO 06) 

GO TO 3064 

C TEST SUMMATION 

2 6 G 0 N M 1 = N r~ 1 + 1 

NP4=FNP4 

PRINT 2601 

26ul FORMAT(22HTEST SUMMATION RESULTS) 

C TEST NUMBER OF EXTREME MOVING AV~RAGt POINTS 

IFCMP1-K(10»26C2,2602,2611 



Paae Seventy-five 

c , TEST MAGNITUDE OF MOVING AVERAGE ERROR c 
2602 IF(MII-K(12)2603,2603,2614 

C TEST NUMBER OF LIS DISPERSION EXTREME POINTS 

2603 IF(NQI-K(11»)2604,2604,2618 

C TEST MAGNITUDE OF LIS DISPERSIUN ERROR 

2604 IF(NI1-K(13))26v5,2605,2622 

C TEST SUM OF MEANS OF MAGNITUDE~ uF MIA AND LIS DISPERSION ERRORS 

2605 IF(NP4-K(19)26U9,2609,7000 

2609 IF(K(15)-1)2630,2636,2633 

2611 PRINT 2612 

2612 FORMAT(7HFAIL 01 ) 

GO TO 2602 

2614 PRINT 2616 

2616 FORMAT(7HFAIL 02 ) c 
GO TO 2603 

2618 PRINT 2620 

2620 FORMAT(7HFAIL 03) 

GO TO 2604 

2622 PRINT 2624 

2624 FORMAT(7HFAIL 04) 

GO TO 2605 

7u\..-O PRINT 7U02 

7u02 FORMAT(7HFAIL 05) 

GO TO 2609 

263C PRINT 2631 

2631 FORMA T (5HGO 32) 

GO TO 352 c 
C P ROGR Arv~ ERROR PRINTOUT 
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2633 PRINT 2634 

I ' 

2634 FORMATC9HPGM ER 05) 

GO TO 7699 

C SENSE SWITCH =2 ON MEANS T~~T fOR MA~UAL AtiORT OR TtST NO SEASONAL 

C OUTPUT OR GO TO MANUAL INPUT BLOCK 

2636 IF(SENSE SwITCH 2)2637'~D40 

2637 PRINT 2638 

2638 FORMAT(20HSEN0E SWITCH 2 IS ON) 

C TEST FOR MANUAL ABORT 

IF (SENSE SWITCH 3) 2410,1500 

C TEST FOR NO SEASONAL OUTPUT 

1500 NKN=O 

IF(SENSE SWITCH 4) 1~18,1~14 

c:J 1505 PRINT 1508 

o 

1 5 u 8 FOR MAT ( 2 7 H T URN 0 F F ALL SEN 5 E S ~'J I T C H E S ) 

1514 IF(SENSE SWITCH 2)150591516 

1516 IF(SENS[ SWITCH 1)1505,1550 

1518 NKN=1 

PRINT 1520 

1520 FORMAT(18hNO SEASUNAL 0UTPUT.37X,lIIO,2X,114,lX) 

PUNCH 152U,JOB,LO 

LO=LO+l 

PRINT 5elO 

PUNCH 5010,JOB,LO 

1530 IF(SENSE SWITCH 4)154G,1~50 

1540 PRINT 1508 

GO TO 1530 

1550 IF(NKN-l)264Q,156U ,1560 

iJiZMi.tl ,m:;'M.T4MfiPJHMMu:eaza:Ut.u,,_= ,_a 



1560 NKN=O 

GO TO 1 

Pale Seventy-.eveD 

C DECISIUN fOR CONTINUING TO ITERATL u~ FOR TERMINATING ITERATION 

C 

C 

C 

264U PRINT 2642 

2642 FORMATC18HPARAMETER PRINTOUT) 

P R I N T 2644, K ( 5 ) , K ( 6 ) ,K ( 7 ) ,K ( 8 ) ,K ( 9 ) ,K ( 10 ) ,K ( 11 ) , K ( 12 ) f K ( 13 ) 

2644 FOR~AT(7I7,218) 

P R IN T 2646, K ( 14 ) ,K ( 15 ) ,K ( 16) ,K ( 1 -, ) ,K ( 18 ) ,K ( 19 ) , K ( 20) ,K. ( 21 ) 

2646 FORMAT(SI5,lI7,216) 

2650 PRINT 2652 

26~2 FORMAT(39HEXEC INS 

PAUSE 

5S =1 ON TU RESET PARAMETERS) 

IF CONTINUE ITERATION,RE-SET PARAMETERS BY MANUAL INPUTS 

IF TERMINATE ITERATION, PREDICT SEASONAL FACTURb 

SENSE SWITCH =1 ON MEANS CONTIN0E ITERATION 

C SENSE SWITCH =1 OFF MEA~S TERMINArE ITERATIUN 

IF(SENSE SWITCH 1)2660,2630 

2660 ACCEPT 2662,K(5) ,K(6) ,K(7) ,K(B) ,K(9),K(10),K(11) ,K(12),K(13) 

2662 FORMAT(717,218) 

PRINT 2662,K(S),K(6),K(7),K(8),K(9).K(10),K(11"K(12),K(13) 

PAUSE 

C SENSE SWITCH 1 ON MEANS ERROR 

IF(SENSE SWITCH 1)2660,2668 

2668 A C C E P T 2670, K ( 14) t K ( 15 ) ,K ( 16 ) , K ( 1 7 ) ,K ( 18 ) ,K ( 1 9 ) t K ( 20 ) ,K ( 21 ) 

2670 FORMAT(SI5,II7,216) 

PRINT 2610,K(14),K(15),K(16),K{1/),K(le),K(1~),~d,U),K(Ll) 

PAUSE 

C SENSE SWITCH 1 ON MEANS ERROR 

o 

c' 



, \ 

o 

o 

IF(SENSE SWITCH 1)2668,2692 

2692 IF(SENSE SWITCH 4)2689,2686 

2686 IF(SENSE SWITCH 3)2689,2687 

2687 IF(SENSE SWITCH 2)2689,2688 

2688 IFCSENSE SWITCH 1)2689,2693 

2689 PRINT 2416 

GO TO 2692 

2693 PRINT 2698 

2698 FORMAT(5HGO 13) 

C ITERATE THROUGH PROCEDuRE AGAIN 

C RESET MOVING AVERAGE COUNTERS 

FM1=O. 

MP1=O 

GO TO 352 

'ea. Sevent,-ellbt 

c 

c 

c 

NORMALIZE SEASONAL FACTORS BY GENERATING R(I)=lOOR(I) 

NEW R(I)=NORMALIlED SEASONAL FACTORS 

OLD R(I)=UN-NORMALIZED SEASONAL fACTORS 

C NOR~ALIlE SEASONAL FACTOR LOOP 

3900 DO 3910 I=1,N2,1 

R( I) =R( 1 )*100. 

3910 CONTINUE 

C ZERO REMAINING POSITIONS IN TAbLE R, IF ANY EXIST 

C ZERO LOOP 

J=N2+1 

DO 3912 ·I=J,169,1 

RCI)::O. 

4C) 3912 CONTINUE 

IF(NS-l)3914,4000,3917 

u_a. 



c PUNCH CARD INDICATING NO MANUAL ABORT 

3914 PUNCH 391S,JOB,LO 

3915 FORMAT(15HNO MANUAL AbORT,4QX.lI10,2X,114) 

LO=LO+l 

GO TO 400(; 

C PROGRAM ERROR PRINTOUT 

3917 PRINT 3918 

3918 FORMAT(~HPGM ER 06) 

GO TO 7699 

C SET NS=O 

4COO NS=O 

C SEASONAL FACTOR PUNCH ROUTINE FOLLOWS 

C 

C 

YEAR HEADING EDITING LOOP 

M(I)=Y~AR 

4005 DO 4010 1=1,14,1 

tv1 ( I ) = K ( 1 ) + I 

4010 CONTINUE 

C PRINT OUTPUT COMMENCE MESSAGE 

PRINT 4011 

4011 FORMAT(5HGO 15) 

C SEASONAL FACTOR HEADING PUNCH 

PUNCH 4012,JOB,LO 

4012 FORMAT(16HSEASONAL FACTORS,39X,1110.2X,lI4,lX) 

LO=LO+l 

Page seventy-nine 

PUNCH 4015,M( 1),M(2) ,fV\(3) ,~1(4) ,t--H:» ,1'''\(6) ,M(7) ,JOb,LO 

4015 FORMAT(1IIO,6I7,3X,1IIO,2X,114) 

C UNITS MARGIN LOOP 

C LI=PARTICULAR uNIT CORRESPuNDING TO A PARTICULAR YEAR 

c 

o 

c' 
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c R(LI)=SEASONAL FACTOR CORRESPO~DING TO LI 

4016 DO 410U N=ltK3.1 

Ll=(N-l)+l 

L2=Ll+K3 

L3=L2+K3 

L4=L3+K3 

L5=L4+K3 

L6=L5+K3 

L7=L6+K3 

LO=LO+l 

P U NC H 401 7 tN, R ( L 1 ) , k ( L 2 ) , R ( L 3 ) ,k ( L 4 ) ,R ( L 5 ) ,R ( L 6 ) • R ( L 7 ) ,J 08 , LO 

4G17 FOR~AT(113t7F7.2t3X,lI10,2Xtl14,lX) 

410(" CONTINUE 

( '." )I LO=LO+l 

PUN C H 4 1 2 u , M ( 8 ) ,.'¥1 ( 9 ) ,tvi ( 1 J ) ,M ( 11 ) ,t\'1 ( 1 2 ) ,M ( 1 3 ) ,M ( 1 4 ) ,J 0 t3 , L 0 

4150 N=O 

NN11=L7+1 

KK33=L7+K3 

DO 4199 JJJ=NN11,KK33,1 

N=N+l 

Ll=(JJJ-l)+l 

L2=Ll+K3 

L3=L2+K3 

L4=L3+K3 

o L5=L4+K3 

L6=L5+K3 

L 7=L6+K3 

, : .,itisa ;;;::=11===:==" 
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Pale Eighty-one 

LO=LO+l c 
PUNCH 4160,N,R(Ll),R(L2),R(L3),R(L4),R(L5),R(L6),R(L7),JOB,L0 

4160 FORMAT(lI3.7F7.2.3X,lIIO,2X,lI4,lX) 

4199 CONTINUE 

C SEASONAL FACTOR LEAST SQUARE VECTOR PUNCH FOLLOWS 

C V(I,l)=A VECTOR FOR CONSTA~T TERM 

C V(I.2)=b VECTOR FOR COEFFICIENT Or INOEPENDENT VARIAtlLE 

C TEST TO DETERMINE IF REMAI~ING CARD PUNCHtS SHOULO ~t SKIPPtO 

IF(K(ld)-1)4250.4250,4770 

C LYRO~=YEAR ONE=K(l)+l 

4250 'LYRON=K(1)+1 

LO=LO+l 

PUNCH 4300.LYRON.JOB,LQ 

4300 FORMAT(32HLEAST SQUARE VECTORS,YEAR ONE = ,lI5.18X.lllO,2X,lI4,lX) () 

LO=LO+l 

C LEAST SQUARES VECTOR HEADING PUNCH 

PUNCH 4330.JOB.LO 

4330 FORMAT(~X,25H 

C LEAST SQUARES VECTOR PUNCH LOOP 

DO 435u I=1.K3,1 

LO=LO+l 

P U NC H 434:;, I , V ( I • 1 ) • v ( I , 2 ) ,J 0 B , L 0 

4340 FORMAT<1I3.2X,lFIO.2.5X,lFIO.2,25X,lIIQ.2X,114.1X) 

4350 CONTINUE 

LO=LO+l 

C SEASONALLY ADJUSTED SALES PUNCH ROUTINE FOLLOWS 

C SEASONALLY ADJUSTED SALES HEADING PUNCH c 
, PUNCH 4412,JOB,LO 

~~- -.--~-.--...•. --.-
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4412 FORMAT(25HSEASONALLY ADJJSTED SALES,30X,lIIO,2X,lI4,lX) 

LO=LO+l 

PUNCH 4415,M(1),M(2),M(3),M(4),M(~),JOB,LO 

4415 FORMAT(2X,5IIO,3X,lIIO,2X,lI4) 

C UNITS MARGIN lOOP 

C LI=PARTICULAR UNIT CORRESPONDING TO A PARTICULAR YEAR 

C D(LI)=SEASONAlLY ADJUSTED SALES CORRESPONDING TO LI 

4416 DO 45CO N=1,K3,1 

Ll=(N-l)+l 

L2=Ll+K3 

L3=L2+K3 

L4=L3+K3 

L5=L4+K3 

lO=LO+l 

PUNCH 4417,N,D(Ll),D(L2),U(L3),U(L4),D(L5),JOH,LO 

4417 FORMAT(lI3,lX.5IIO.IX,lI10.2X,lI4.1X) 

45U\) CONTINUE 

LO=LO+l 

PUNCH 4520.M(6),M(7),M(8),~(9).M(lO),JOU,LO 

4520 FORMAT(2X,511C,3X,lIIU,2X,lI4) 

4550 N=O 

NNll1=L5+1 

KK333=L5+K3 

DO 4599 JJJJ=NNlll,KK333.1 

N=N+l 

Ll=(JJJJ-l)+l 

L2=Ll+K3 

L3=L2+K3 



C 

C 

4560 

4599 

4700 

472C 

473CJ 

L4=L3+K3 

L5=L4+K3 

LO=LO+l 

PUNCH 4560.N.D(Ll),D~L2),D(L3),D(L4),D(L5)tJOB,LO 

FORMAT(1I3.1X.5IIO.1X,1II0.2X,II4,lX) 

CONTINUE 

LO=LO+l 

PARAMETER PUNCH 

PARAMETER HEADING 

PUNCH 4730,JOB,LO 

FORMAT(IUHPARAMETERS,45X,1II0,2X,114,lX) 

LO=LO+l 

ras. lighty-three 

PUN C H 4740, K ( 1 ) • K ( 2 ) , K C 3 ) , K ( 4) , K ( 5 ) , K ( 6 ) ,K ( 7 ) , K ( 8 ) ,j( ( 9 ) , JOe. L 0 

4740 FORMATC1I7,215.1I4,516,4X,lIIO,2X,lI4,IX) 

LO=LO+l 

PUNCH 4750, K ( 10) ,K ( 11 ) , K ( 12 ) , K ( 13 ) ,K ( 19 ) , K ( 2. 0 ) , K ( 21 ) • JOB, LU 

475U FORMAT(2I6.3I7,216,lOX,lIIO.2X,lI4,IX) 

LO=LO+l 

PUNCH 4760,K( 14) ,K( 15) ,K( 16) ,K( 17) ,K( 18) .JOB,LO 

4760 FORMAT(514,35X,111O,2X,lI4,lX) 

LO=LO+l 

C COMPILED COUNTERS PUNCH 

PUNCH 4761.JOB.lO 

4761 FORMATC17HCOMPILED COUNTERS,38X,lIIO,2X,lI4) 

LO=LO+l 

PUNCH 4762,FMl.FM,FNl.FN,FNP4,JOb,lO 

4762 FORMAT(5FIO.2,5X,lIIO.2X.lI4) 

LO=LO+l 

.'''' 

c 

C 

--~--,-,----------- -- - -------"'------'-------------~ ,,---------
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PUNCH 4764,MPl,NQl,NHl,NGl,NLl,NMl,JOB,LO 

4764 FORMAT(618,7X.lIlO,2X,lI4) 

C PRINT OUTPUT TERMINATE MESSAGE 

4170 PRINT 4775 

4775 FORMAT(5HGO 21) 

LO=LO+l 

C END ROUTINE 

5000 PUNCH 5JIO.JOB,lO 

5010 FORMAT(3HEND,52X.lIlO,2X,lI4,lX) 

LO=LO+l 

PUNCH 5012,JOB,LO 

5012 FORMAT(55X,lIIO,2X,lI4) 

LO=LO+l 

o C TEST FOR PRINT BYPASS 

5015 IF(K(2v)-1)7618,7620,7620 

761(3 PRINT 5020 

5020 FORMAT(19HREAOV FOR MORE DATA) 

762C) GO TO 1 

END 


