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I. Introduction

Many analysts at the Census Bureau have experimented with X-11-ARIMA,

and have found that the results of running X-11-ARIMA without the ARIMA
forecasting option are not the same as the results given by X-11. An example
of this is given in Appendices A.l and A.2 of this document. The series
FTDXULAR, exports to Latin America, is taken from Sandra McKenzie's concurrent
adjustment paper. This series was seasonally adjusted with X-11 and X-11-ARIMA
(without the ARIMA forecasting), using identical selections for seasonal filter
lengths, trading day regression, and other options. Appendix A.l shows the
seasonal factors taken from the X-11 printout (listed above) and the X-11-ARIMA
printout (listed below). Individual X-11-ARIMA factors which differ from X-11
factors (when rounded to the same degree of precision as the X-11 factors) are
circled. Although the differences between these factors are often small, we
find large discrepancies for the months of September and October, with the pro-
jected seasonal factor for both months differing by almost two full points.
This difference is also apparent in the graphs of the seasonal factors by month,
shown in Appendix A.2.

This document describes three areas where X-11 and X-11-ARIMA use different
techniques to seasonally adjust a series. These appear to be the only signifi-
cant differences between the two "X-11" procedures. These areas are listed

below.

1) Selection of Extreme Values : Both programs test the irregular

component for extreme values. X-11-ARIMA has made changes which
ensure that the same irregular values are selected as extremes
if the data is seasonally adjusted in reverse time order. A de-

tailed description of these differences can be found in section IIl.



2) Replacement of Extreme Values : After the programs select which

values are extreme, X-11 and X-11-ARIMA will replace the SI ratios
corresponding to the extreme irregular values. X-11-ARIMA has made
changes which treat the first and last few values the same as the
central values for a given month, and which change how some values
close to the ends of the series are replaced in certain situations.

A detailed description of this topic follows in section III.

3) Generation of Weights to Derive Seasonal Factors and Trend Cycle

Estimates : Moving averages are used extensively in both programs,
primarily to estimate seasonal factors and trend cycle estimates.
To obtain greater precision, X-11-ARIMA calculates (rather than
stores) weights for almost all the moving averages used in the
program using their explicit formulae. A detailed discussion of

this point can be found in section IV.

A summary of these major differences is given in Appendix A.3. Another
section on other differences between the two programs and some of the dis-

tinctive features of X-11-ARIMA is also included.

II. Identification of Extreme Values

The methodology discussed in this section is used to produce the B4, B9,
B17 and C17 tables in both X-11 and X-11-ARIMA. This procedure is also used
in the strike adjustment option for the trend cycle.

This procedure is always applied to an estimate of the irregular. These

irregular estimates are tested for extremeness by using a standard deviation



computed over a moving five year period (moved a calendar year at a time,
except in special cases noted below). For example, the irregular estimates
for 1980 are tested against a standard deviation computed from data taken
between 1978 through 1982. Note that 1980 is the central year in this span.
Each moving 5-year standard deviation is used to test the irregular values

in the central year of the span used to derive the standard deviation. Ir-
reqular estimates at the beginning or end of the series, those values which
do not fall in the central year of any of the spans used to derive the stand-
ard deviations, are tested with the moving standard deviation from the first
or last span, respectively.

X-11 and X-11-ARIMA have different methods of determining the spans
which are used to calculate the moving standard deviations. In X-11, the
first 5-year span begins in the first available January irregular value.

The next 5-year span begins with the January irregular value of the next
year, and so on. The last 5-year span ends with the final December irregular
value.

X-11-ARIMA will start the first 5-year span with the first available
observation, regardless of what month the irregular value happens to fall in.
The next 5-year span will start with the first January after the initial ob-
servation, and the next span will begin in the next January. This continues
until the last b5-year span, which will end at the last irregular value,
regardless of month.

To illustrate the difference between the two programs, we will use
Appendices B.l and B.2. They contain the B3 (unmodified SI ratios) and B4

(replacement values for extreme SI ratios) tables from X-11 and X-11-ARIMA



runs performed on RHARDWARE, representing retail sales from hardware stores
from Sandra McKenzie's concurrent adjustment study. The values of the B3
table are used to derive a preliminary irregular series (which is not printed
out). This irregular series is then tested for extremes. Also note that

the B3 table for the X-11 and X-11-ARIMA programs are identical: up to this
point, the programs give the same answers.

Note that the series in this table begins in July, 1967 and ends in
June, 1979. This is because these SI ratios were computed by dividing the
B1 table (original data or prior adjusted data) by a 2x12 moving average of
the Bl table. Since a 2x12 moving average does not produce estimates for
the first and last six observations of the series, the observations are taken
to be missing by X-11 and X-11-ARIMA, and no effort is made to replace them.

Given the irregular derived from the B3 table, X-11 will compute its
first moving 5-year standard deviation using irregular estimates from
January, 1968 to December, 1972. This standard deviation will be used to
test the values in the central year, 1970, as well as values for 1967 through
1969, This can be seen by examining the standard deviations listed on
table B4 of Appendix B.l; notice how the first four standard deviations
listed are the same.

The next moving 5-year standard deviation X-11 computes will use data
from January, 1969 to December, 1973, and will be used to test the values in
1971, the central year. This will continue until the last moving standard
deviation, which will be computed between January, 1974 and December, 1978.
The last standard deviation will be used to test the central year, 1976,

and all observations falling after 1976.



Now that we know how the standard deviations are derived, we will
show how they are used in this process. Once the moving standard devia-
tion for a span of values is derived (we will call it o), the central
values in this span are tested to see if they differ from the mean value
of the irregular component (assumed to be 0 for an additive adjustment,

1.0 for a multiplicative adjustment) by more than 2.5¢ (2.5 is the de-
fault upper limit, it can be changed by the user). These values are con-
sidered extreme, and are treated differently by the two seasonal adjust-
ment programs. Both X-11 and X-11-ARIMA will give this observation a
weight of 0. However, X-11 will exclude this observation from further
computations of the moving standard deviation if this observation should
fall in a later span. X-11-ARIMA will not exclude these extreme values.
Each method, after computing the moving standard deviation for the next
span, will continue in its own fashion until all the observations have
been tested.

After we have identified the extreme values among the irregulars, the
moving 5-year standard deviations are recalculated as before, with X-11 and
X-11-ARIMA excluding those values flagged as extreme in the first iteration.
After a moving standard deviation is recalculated, we give weights derived
from this standard deviation to each of the irregular estimates in the cen-

tral year. Let



Iy = dirregular value tested at time t;
u = mean of irregular estimate (0 if additive, 1 if multiplicative);
o = moving 5-year standard deviation used to test Iy;
Sy = upper limit for o (default, S; = 2.5);
Sg = lower limit for o (default, Sy = 1.5);
Wy = irregular weight assigned to Iy.
Now if
| It - u |
Dt = .
o
then
1 if Dy < Sy
Su - Bt
wt= _— if S2 < Dt < Su .
Su-SjZ,

0 if Dy >S, .

Once weights have been assigned to each irregular value, the next moving
standard deviation is recomputed. However, X-11 will exclude any value found
to be extreme, i.e., any value with Wy = 0, from the calculation of the moving

standard deviation, while X-11-ARIMA will only exclude those irregular values

flagged as extreme in the first iteration. Once the moving standard deviation
is computed, the procedure continues until all the irregular estimates are

weighted.



Let us present a hypothetical example of how this difference in ex-
cluding extreme values works to be certain that this important point is
understood. A moving 5-year standard deviation is computed for observa-
tions between January of 1978 and December of 1982, None of the observa-
tions in this span has been previously classified as extreme. The central
values are tested to see if they differ from the mean value by more than
2.50 (provided the default sigma limit has been selected), and it turns
out that one of the values, say December of 1980, is extreme. X-11 will ex-
clude the December, 1980 value from the calculation of the next moving stand-
ard deviation, while X-11-ARIMA will not exclude it.

In the next iteration, let us assume that none of the observations in
this span, except December, 1980 has been classified as extreme by X-11 or
X-11-ARIMA. Both programs will now recompute the moving 5-year standard
deviation for 1978 through 1982 without December, 1980 and will then weight
all of the observations in 1980, Let us say that now two observations, June
and December of 1980, are given weights equal to 0. X-11 will exclude both
of these observations in computing the next moving standard deviation;
X-11-ARIMA will only exclude December 1980, since this value was the only one
flagged as an extreme in the first iteration.

The changes noted in this section have two consequences. First, there
will be some circumstances where the values which begin and end the irregular
series will be measured against different standard deviation values, depend-
ing upon when the irregular series begins or ends and the program used.
Second, since X-11 will exclude extreme values from standard deviation calcu-

lations sooner than X-11-ARIMA, the X-11 moving standard deviations for the



central years will tend to be smaller than those values for X-11-ARIMA,

since the inclusion of extreme values will inflate the standard deviations
derived for X-11-ARIMA. This can cause differences in the weights assigned

to irregular values and can even cause X-11-ARIMA to not adjust values which
X-11 will flag as outliers. An example of this can be seen in the B4 tables
from an X-11 and X-11-ARIMA run performed on FTDXULAR, shown in Appendix 8.3.
Note that the X-11 moving standard deviations are almost all smaller than

the X-11-ARIMA moving standard deviations. This caused X-11 to flag five more
extreme values than X-11-ARIMA, and also caused differences in the replacement
values, which we will discuss in detail in the next section.

Why didn't this happen for the RHARDWARE series? The sigma limits used
in the adjustment performed on RHARDWARE (Sg = 1.8, S, = 2.8) were different
from those used in the adjustment of FTDXULAR (default limits). This, com-
bined with the fact that RHARDWARE is a well behaved series, caused for few,
if any, irregular values to be excluded from the calculation of the b5-year
moving standard deviations, and therefore the two programs will give very
similar, if not the same, values for the moving standard deviations.

The reason the authors of X-11-ARIMA made these changes was to make
X-11-ARIMA time reversible, that is, to make it give the same seasonal ad-
justment with the data in reversed time order as with the data in the origi-

nal order. We will pursue this matter in more detail in section V.

IIT. Replacement of Extreme Values

Once X-11 and X-11-ARIMA derive the weights for the irregular component,

these weights are used to replace extreme SI ratios. This procedure is used



in producing the B4 and B9 tables, and in the strike adjustment option for the
trend cycle.

In both X-11 and X-11-ARIMA, the weights for a given month are examined
to see if any of the observations in a given month have an irregular weight
less than one. If so, this value is replaced, using other values from that
same month for different years.

In X-11, the method for replacing such a value depends on where the
offending SI ratio is. If this SI ratio is in the first or last two years
of data, then it is replaced by a weighted average of that SI ratio and the
three nearest fully weighted SI ratios for the same calendar month. If this
value does not fall within the first or last two years, then the SI ratio will
be replaced by a weighted average of the (i) extreme SI ratio, (ii) the two
nearest fully weighted SI ratios before the offending value for the given
month, and (iii) the two nearest fully weighted SI ratios after the value for
the given month. If at least two fully weighted SI ratios cannot be found
either before or after the value, but the month contains at least four fully
weighted SI ratios, then the nearest four fully weighted values are used in
the weighted average. If less than four fully weighted SI ratios are to he
found for a given month, then the mean of all the SI ratios for that month,
including the extreme values, is used as a replacement value,

X-11-ARIMA's procedure differs from X-11-'s in two respects:

a) In replacing the first and last two years, the four nearest fully
weighted SI ratios are used in the weighted average instead of

three;
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b) In replacing certain central values, if at least two fully weighted

ST ratios are not found either before or after the extreme value,

the extreme value is replaced by the mean of all the unmodified SI

ratios for that month.
The first change was done to make the replacement process symmetric, so that
the observations at either end of the series were treated the same as the
central observations. The second change was done to prevent fully weighted
values either before or after the replaced observation from having too much
influence on the replacement value.

To see how this would affect the replacement of the SI ratios, let's
Took at a couple of examples. Appendices C.l and C.2 contain sample unmodi-
fied SI-ratios and irregular weights for a given month. The replacement
values for each of the extreme SI ratios were calculated as X-11 and X-11-ARIMA
would perform them and were printed out. We will go through some of the cal-
culations for both methods so you can see how each program performs the re-
placement procedure.

For the rest of this discussion, we will let

SIt = unmodified SI ratio for year t;

Wt = irregular weight for year t;
Rt = replacement value at year t;
t =1, se o o 130

For our first example, we will use Appendix C.1. In examining the
seventh year, we see that SIy = 1.069 and W7 = 0.359 . In order to replace
this value, we use the two nearest fully weighted values before the seventh

year (SIp and SI3) and the two nearest fully weighted values after the
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seventh year (SIg and SIg). The replacement value for both X-11 and X-11-
ARIMA will be:

R7 = (SI7 x Wp)+(SI3 x W3)+(SI7 x W7)+(SIg x Wg)+(SIg x Wg)

I

W1 + W3 + W7 4 Wg 4+ Wg

(.949 x 1)+(1.041 x 1)+(1.069 x .359)+(1.03 x 1)+(1.07 x 1)

1 + 1 +  0.35%9 + 1 + 1

949 + 1,041 + 0.384 + 1.03 + 1,07

4 .359

4 .474
— =1.026 .

4 .359

We see that the replacement value Ro is different for X-11 than for

X-11-ARIMA .,
For X-11:
Rop = ,949 + 1,041 + 1.030 + (.926 x .763)

1 + 1 + 1 + 763

3.020 + 0.706 3.726

= 0.990 ;

3.763 3.763
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For X-11-ARIMA :

il

Ry = .949 + 1,041 + 1.030 + 1.070 + (.926 x .763)

1 + 1 + 1 + 1 + .763

4,090 + 0,706 4,796
= = 1,007 .

4,763 4,763

We will use Appendix C.2 for our second example. We see that the re-
placement values R3 and Rg are the same for X-11-ARIMA, but not for X-11.
This is because in both cases there were not at least two fully weighted SI
ratios before the extreme value being replaced. So the replacement value for
X-11-ARIMA was the mean of the SI ratios :

13.658

Ry =] STy = = 1.051 = Rg .
} 13

13
While, for X-11:
R3 = 1.076 + 973 + 1.073 + 1.064 + (.738 x .276)

1 + 1 + 1 + 1 + 0,276

4,186 + 0.204 4.842

= 1.027 ;

4,276 4.276

and
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Rg = 1.076 + 0.973 + 1.073 + 1,064 + (.808 + .812)

1 + 1 + 1 + 1 + .812

4.186 + 0.656 4.842
= 1.006 .

4.812 4.812

We also see that replacement values Ry, R2 and R13 are not the same for
X-11 and X-11-ARIMA. This is due to the difference in the way the two programs
compute replacement values when an extreme value falls in either the first or
last two years.

So, we have shown how the two programs differ in the way they replace SI
ratios in table B4 and B9. It should also be noted that, since the moving
standard deviations described in section II are often different for the two
programs, the weights derived for the irregular are also going to be different.
This will cause some differences between the replacement values for X-11 and

X-11-ARIMA beyond those outlined in section III.

IV. Generation of weights to derive seasonal factors and trend cycle

estimates
X-11 and X-11-ARIMA use moving averages to derive estimates of the
seasonal factors, trend cycle, and other intermediate variables. These moving
averages use weights to derive the desired estimates for each observation.
How do X-11 and X-11-ARIMA get these weights?
X-11 stores the weights for both central and end values, accurate to
three decimal places. X-11-ARIMA uses subroutines to derive the symmetric

weights for the central values of both the seasonal factors and the trend
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estimates, using floating point arithmetic to achieve greater than three
places of decimal accuracy. The end weights for the seasonal factors are
also computed algebraically. Only the end weights of the Henderson filter
are stored in X-11-ARIMA,

To see how much of a difference this really makes in the estimation
of seasonal factors, the weights used by X-11 and X-11-ARIMA were applied to
a sample set of modified SI ratios. The results are printed out in
Appendices D.1 through D.3. The SI ratios used were taken from the series
RHARDWARE, and 3x5 seasonal filters were used in every month except the last,
where a 3x3 filter was used. Appendix D.1 shows the result of applying these
factors to the SI ratios. We see some differences, mostly at the ends of the
series. Appendix D.2 shows the result of a 2x12 moving averge of the prelimi-
nary estimate of the seasonal factors, which is used to constrain the final
seasonal factors for a given year to add to twelve. The result of dividing
the values of Appendix D.1 by the values of Appendix D.2 gives us our final
seasonal factors, given in Appendix D.3. Note that the differences which
were once apparent in the last two years of data have been practically wiped
out, but there are still some small differences in a number of the seasonal
factors. Although these differences are quite small, one should keep in mind
that sesonal factors are not generated at only one point in the program. X-11
and X-11-ARIMA generate four sets of seasonal factors while doing the B tables,
although all of these are not printed out. A sequence of small differences
when computing seasonal factors can multiply when the procedure is repeated;

the same applies to the generation of the trend cycle.
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V. Other topics

This section will document other differences between X-11 and X-11-ARIMA,
as well as some aspects of X-11-ARIMA not covered in the X-11-ARIMA manual,

The X-11-ARIMA Seasonal Adjustment Method by Dr. Estella Bee Dagum. A listing

of some of the other distinctive features of X-11-ARIMA is given on pages 15
through 19 of the aforementioned manual. While some of the points in this
section will expand upon some of the items taken from this manual, this sec-

tion is not meant to be a substitute for it.

A. Reversibility

By using a more homogeneous method for identifying extreme values,
X-11-ARIMA has the property that it will give the same results when adjusting
a series in reverse time order as it did when seasonally adjusting the data in

its original order. Two points should be noted here:

1} This property will not hold if trading day adjustment is performed also.

2) This property will only hold if the annual and calendar month totals of
the original series are preserved in the reversed time series. This en-
sures, for example, that the January observations in the original series
will be the same (although in reversed order) as the December observations
in the reversed series. This may involve a shift in the time frame of the
reversed series. For example, if a series runs from January 1971 to June
1980, the reversed time series should begin in July 1971 and end in

December 1980 to preserve the totals.
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An example of this property is given in Appendices E.l1 through E.4 .
Appendix E.1 shows the series FULAR (imports from Latin American countries),
pre-adjusted for trading day variation. Appendix E.Z2 shows the seasonal fac-
tors and adjusted data for the original time sequence, while Appendix E.3
shows the same tables for the X-11-ARIMA run on the reversed sequence. From
examining them, we see that the reversibility property holds.

X-11, however, is not time reversible. Appendix E.4 shows the result
of adjusting the series listed in Appendix E.1 with X-11. Note there are dif-
ferences in both the seasonal factors and the adjusted data.

Why is X-11-ARIMA time reversible and X-11 not? X-11-ARIMA does not
exclude extreme irregular values from the calculation of the moving 5-year
standard deviation in the first iteration of the extreme identification pro-
cedure detailed in section II. This means that each of the 5-year spans used
to calculate the moving 5-year standard deviations of the original series will
contain exactly the same data as a 5-year span in the reversed series. This
would not be the case in X-11, where different values could be considered ex-
treme, depending on what values within the span had been declared extreme
before, and thus not used in the classification of the moving standard devia-
tion. This would give different values of the moving standard deviation for
the original and time reversed series. The same holds true for the recalcula-
tion of the moving standard deviation done in the second iteration of this

procedure.
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B. Different Scales

The X-11-ARIMA program stores all of its variables in the original scale,
while X-11 will store some variables at 100 times the value in the original
scale. For example, an SI ratio stored by X-11-ARIMA as 1.053 will be stored
as 105.3 by X-11. It is unclear how this affects the final adjustment, but
certainly X-11 needs to do many more computations, constantly multiplying and

dividing by 100.

C. Output Decimals Option

Both programs have an option to control the number of decimal places
printed out on the output of the program. X-11's option refers to the number
of decimals in the input data; if the user specifies that the data being input
has two decimal places of accuracy, then the output will be printed to two
decimal places. In X-11-ARIMA, the user can specify the number of decimals
printed out by the program to be different from the number of decimals re-

quested on input.

D. Minor corrections in X-11-ARIMA code

Some corrections have been made by the author to X-11-ARIMA code at the
Census Bureau as a result of this work. The first invovles tables B8 and B9.
The original X-11-ARIMA program did not print out the first six observations
of these two tables because the program assumed that these observations were
always missing. The second involves the output from using the special output
option. This option allows the user to print out an X-11-ARIMA table to an
outside file, to be examined later by the analyst (X-11 currently does not

have this option). With certain print options, the user can print out a label
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which includes the calendar year in which the observations fall. The
original X-11-ARIMA was printing out improper values for this year in certain
situations, in which the first observation in the table ws not the same as
the first observation in the data.

Both of these problems have been corrected. The corrections are pre-
sented in Appendices E.5 and E.6. Any user who experiences a problem with
these two corrected subroutines, or any other X-11-ARIMA related problem,

is asked to contact the author.

E. Seasonal factor selection for short series

X-11-ARIMA will use stable seasonal filters to adjust the series if it
is less than 5 complete years long. This affects the weighting of the quality
control statistics also, as M8 through M11 will not be calculated if stable

seasonal filters are used.

BIBLIOGRAPHY

Dagum, Estela B. (1983): The X-11-ARIMA Seasonal Adjustment Method, Ottawa,
Statistics Canada.

McKenzie, Sandra K. (1984): "Concurrent Adjustment with Census X-11," to ap-
pear in July edition of the Journal of Business and Economic Statistics.

Shiskin, Julius; Young, Alan H. and Musgrave, John C. (1967): The X-11 Variant
of the Census Method II Seasonal Adjustment Program, Technical Paper No. 15,
Bureau of the Census, U.S. Department of Commerce.




19

APR 1984 FTDXULAR - X-11 PRINTOUT P.43, SERIES FTDOAL

VEAR FEB MAR APR WAV JUN_  JUL MG SEP_  OCT  NOV AUGE
1967 92.8 92.0 100.9 106.4 103.3 102.3 182.5 182.5 98.3 98.7 95.1 101.3 100.0
1968 92.9 9a.1 101.0 105.9 103.4 102.3 102.2 162.4 98.1 99.3 989 101.7 100.0
1969 92.9 92.0 101.3 105.6 163.5 162.5 101.7 1821 97.9 100.1 99.0 1e2.2 100.0
1970 92.7 91.7 161.6 105.2 1€3.3 162.7 101.2 101.7 97.6 100.9 99.3 1e2.8 100.1
1971 92.5 91.5 101.9 164.8 103.8 103.0 100.8 101.4 97.1 1018  99.7 163.4 100.1
1972 92.3 911 162.2 164.3 162.5 103.3 100.5 1011  96.6 102.7 100.2 104.0 100.1
1973 92.3 90.7 102.7 163.5 162.0 103.7 100.2 100.9 96.0 103.4 1607 104.3 100.1
1974 92.5 99.2 162.9 162.7 101.5 164.0 99.9 100.6 95.7 194.1 1610 105.6 100.1
1975 92.5 89.9 162.9 162.1 100.9 104.4 99.7 100.4 95.8 104.6 101.4 106.4 108.1
1976 92.3 89.5 102.9 161.7 160.4 164.8 99.6 100.2 95.6 105.1 101.8 106.9 100.1
1977 g2.1 89.1 103.0 1615 99.8 105.2 99.6 100.1 95.4 105.3 162.3 107.3 100.0
1978 go.{ 88.8 193.0 101.3 99.2 105.5 99.8 100.1 95.1 105.4 102.6 107.5 100.0
1979 92.1  88.7 102.9 101.0 98.9 105.6 1900.0 100.2 95.1 1905.5 102.6 107.7 100.0
TABLE TOTAL- _ 15607.7 FEM- 100,09 STD. DEVIATION- 4.6
DleA. SEASONAL FACTORS, ONE YEAR AHEAD
JAN FEB_ MAR_ APR_ MY JUN  ouL  AUG SEP  OCT MOV DEC AUGE
1900 92.1 88.6 162.8 100.8 98.8 105.7 100.1 100.2 95.1 105.5 162.6 107.7 100.0
FTDXULAR - X-11-ARIMA PRINTOUT PAGE 44, SERIES FTDXUL
D16. FIMAL SERSOMAL FACTORS
DIFFERENT MOVING WUERAGES SELECTED FOR DIFFERENT ~ MONTHS ;
YEAR s FED AR an o T SEP oct Nov DEC AVGE
1967 s2.81 (2. 22) (101,127 (106.66' (ZEE:;g,/\xoz."' (102, ERICED) \gp .09 (f;o.7i) 98.68 (100.52 > 109.0¢
1968 92.94 (fié 50 (101,21 Ges. cq) (i°3:j§9 /101.98) (103 14 (;E‘;‘\\ 97. 7.88)(101.63) . 88. “ ,\101 11 100.02
1969 92.89 {92.61) 101, 4 \104.&, 103, 3% (ee.1d (\1_0:"‘@ 101.78) (97.73) Ue 68> (88,43 (u; 36 100,04
1970 9.7 (92.34) (i01 72> e 4.145 (103,18 102.45 (10107 (;ox {i) 97.43 (:§3 %> %881, (101, 7€-3 100.05
1971 92.58 (92.66 > (101, .90 {03, 78) (r02. se‘<iﬂi§laq) (\po.vg) (’ix.ns; (97.63) ‘t04.07 99 25 gea. 3sj> 100.06
1972 (92,40 (1. sa) ua_(ﬁr (ua;g) 102.44) (oa.en Qoo 00.39) \3“.94) (98! ss‘) J04.78 (99.77 403.02)) 109,97
1973 se.29 (91.27) (1og_l;> 162,595 101,99 (193.54 10615 \\xoo.ca) (96.35 105,20 (i00.27 ) (193.73) 100.97
1974 7 92.43 90.81 102.37 (101.83) 101.51 163.98 kso 96" \xoo 56 kkf gz;)g\ys.zg_ (ee. si)(;;o4.76“> 100.08
197 92.367 (80, 4§“ 102.88 \;ox 131 100,94 104,42 ,63 77,,\“90.26) (96.66) ggs.ea A81.18) (106.53 100.07
1976 [ 92.21 - (89.89 = 162.36 (101.18 0100.36 104.84 (:59 65) 100.15 (96.78> (104.97 7 (101 e, Qn 24 100,07
1977 (91.96 .89.24™ 102.99 ({01, 21:) @, 73;}{”35.a§,>‘ 99.66) 100.08 (96. 74;>(\:4.s7’3 102.31 (106, 190.06
1978 '91.87 88,76 162.98 uox as 99.17 105,50 ¥ 99 n koo.u) <9s u)ﬂu.os)ﬁoa G;> \107.40‘ 100.04
1970 . 91.82, 88.65 102.56 100.96 ©98.88 105.63 100.20 (~po.aé‘\ 96.85) (103.76) 102.63  107.74 100.02
TABLE TOTAL-  15607.59 MEAN-  100.05 STD. DEVIATION-  4.39
D10A. SEASOMAL FACTORS, OME YEAR AMEAD
YEAR Jan FEB . maAR APR nay JuN Ju. AUG SEP oct NV DEC AUGE
v l,»‘“' \ st T \ ( - : “
1980  (91.80 . 88.60 102.88 100.82 (©8.73) 105.69 (100.33) .100.30. (96.94  (103.62 . 102.61 (187.99 100.01

APPENDIX A.1 : Seasonal factors produced by X-11 and X-11-ARIMA for FTDXULAR
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APPENDIX A.2
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101,720 —— - 101.720
e W
101.260 —— —{—101.259
- ,/l -4
100,800 ——f——+ % e l 1 100.800
o.00 see 10 15.00

Graphs for the seasonal factors, X-11 and X-11-ARIMA

9.00 .00 t 10.00

Dashed line - X-11 seasonal factors and projected seasonal for FTDXULAR

Solid Tine
Wi

- X-11-ARIMA seasonal factors and projected seasonal for FTDXULAR
- represents the same distance (1 unit) on each graph
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APPENDIX A.2

103.50

102.50

0.00 5.00 15.00
162.500 — —102.500 102.500
- -
101.9900 — ——101.900 102.000
— r_ -
101.300 — ——101.300 101.500 —
-~ - -
100.700 — 100.790 101.800 —]
- - -
100.100 —1 100.100 180.500 —
- - —
90.500 99.500 100.000
0.00 5.00 15.00

t

=

0.00

| |
LI

Dashed 1ine - X-11 seasonal factors and projected seasonal for FTDXULAR

Solid line

B —

- X-11-ARIMA seasonal facters and projected seasonal for FTDXULAR
- represents the same distance (1 unit) on each graph

t
-t
101.500
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101.000
1'—
—1+—100.500
ﬂ-
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APPENDIX A.2
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e.00 s.00 t 10.00 15.00 0.00 5.00 t 1e.00 15.00
NOVEMBER
0.00 S.IOO "i“ 15.00 .00
[ | L 11 L1l i1
102.800 T 1T 11 1 T 1 103.700 108.00
B —— —1
101.000 —— —1—101.000 105.28
St —r— p— —
100.100 —— —— 100.100 103.92
T , - -
99.200 —1— s —t-—99.300 102.56
-r—J | l L1t 1 I 1.1 1.1 T 98.300 101.20 ]
8. 300 1T T 11 L L . .
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Dashed 1ine - X-11 seasonal factors and projected seasonal for FTDXULAR
Solid Tine - X-11-ARIMA seasonal factors and projected seasonal for FTDXULAR
ok - represents the same distance (1 unit) on each graph
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APPENDIX A.3 :

Identification of Extremes

Where does the first 5-year span
for calculating o, the 5-year
moving standard deviation, start?

Where does the last 5-year span
for calculating o end?

How are the extreme values ex-
cluded in the calculation?

Replacement of Extremes

How many fully weighted SI ratios
are used to replace the first or
last two SI ratios for a given
calendar month?

What is used to replace a central
ST ratio if at least two full

SI ratios are not either before

or after the replaced value, but
the number of fully weighted

ST ratios in the calendar month
was greater than or equal to four?

Weights for moving averages

1)

How are the weights for the
moving averages used by the program
derived?

Summary of differences between X-11 and X-11-ARIMA

X-11

first available January

last available December

all observations with weight = 0
excluded in all calculations of ¢

the 3 nearest fully weighted
SI ratios

use weighted mean of extreme
ST ratio, four nearest fully
weighted SI ratios in the
given calendar month

stored in the program to 3 deci-
mal places

X-11-ARIMA

first available observation

last available observation

on second calculation of o,
values with weights = 0 from
the first iteration are ex-
cluded

the 4 nearest fully weighted
SI ratios

use arithmetic mean of all
SI ratios for a given calendar
month

derived from explicit formulae
(except end weights for
Henderson filter)
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UNMODIFIED SI RATIOS
JAN FEB

MAR APR MAY JUN
LSTLEXL SERXLEX EXEKXXEX XXLXEXX ABEXXXX XXXXXER
67.8 ?73.2 85.7 103.7 109. 107.1
76.8 73.2 83.9 105.1% 113. O 108.4
75.08 68.7 5.7 94.3 111 117.4
70.3 ?1.3 80.3 100.2 110 116.6
74.0 74.2 87.8 95.3 111.5 112.3
70.4 ?0.7 85.1 96.2 112.7 i122.5
73.2 76.1 88.1 98.8 115.0 11S5.1
76.0 75.6 85.0 98.5 t2e.8 113.7
6.3 79.8 92.0 105.4 11e.6 114.3
3.1 73.3 93.2 106.9 111.7 111.7
71.2 70.8 91.6 103.6¢ 111.8 111.1
7.8 68.5 95.8 103.7 116.5 113.7?
73.4 73.0 87.0 100.9 112.9 113.7
TABLE TOTAL- 14388.4
APR 1984  RHARDUARE
REPLACEMENT VALUES FOR EXTREME SI RATIOS
JAN FEB AR APR nAY JUN
EXXXIXL EXAXLEK XXXREXX TERXXAR XXALLEX XXPRENX
73,0 IXEXXLX XXEALXX KEXLXXL EXTXAXX XXXXEXX
74.0 EXXEXIAX KXBLXEX KXIXXXX KXXAXEX XXAEBEX
LXXEAXL AXXXEXX 83.3 99.8 XXIXXXT XXXXEXX
IZTXXLE EXXRILE XXBEXEX XEIXAXE REXXLEX XXXXLKK
EEEXXLE KEXXXXE 85.0 XXXXXXX AXXXLEX XXXXAXX
XEXXXEX 73.6 XXXXXEX IXXEXKE EXXXXXX 115.2
EEEXAXAX EIXXLEEX KXXEEEX XAXXXXE XKXXRXE XXALXXXX
XEXXXX TEAXLXX 88.8 XXIXXXX 113.1 xXeeexx
XEEXXXX 74.0 XXXXXEX XXXAAXE XXXXEXK XABEXXX
FEXXXXE XXXXXEX XALLXRX ALXAXXXX XXXXEXE XXXLXXX
T4.4 IXXXIXX XXXXXLX EXXXXXX KXTXREX XXEXEKXX
7S.4 IXXEXLT XXTXXEX XZXIXAXSE KAXXEEX XXAREXX

JuL
103.4
106.9
108.9
113.0
112.9
168.9
104.4
108.8
108.5
107.3
105.9
101.7

SEXXXXX

107.5

Jut
XELXXLX
SEXXXX
LXEXXEX
IXXXXXKL
b3 33 $eo W 4
LXXEXXX
AXXXXXX
LXXXXXX
b330 7434
EXXXXXK
XEXXXXXK
IXXXXAX
XXXXXXX

peteid]
101.7

UG
EEXXEXX
sREXXLX
EXEXXXX
petostdd
XXXXEX
EEXXXAX
XEEXXAX
TEEXXXX
AXXXXXX

100.5
ALXXXXK
LXRRXXK
IXXXAXX

j 2224
99.2

SEP
XXE222
pee2dds]
XXXXXX3
XXXXXX3
XXXXEX3
XXXXXX3
XXXXXX2
XXXAKEY
XXXXXX3
XXXXX%X3
XXXXXXL
XXXXXX8
XXXXXXR

ocT
$9.0
102.4
101.9
105.1
103.5
103.4
104.5
105.0
183.2
102.1
104.0
104.0
XXXEEXX

103.2

0cT
pedidesd
XXEXXXX
XETXXXX
XEXAXXX
LXXXKEX
XXXXXXX
XXXIXXX
XXEXXXX
XXEXEXX
XXEXXXX
XXXXXXX
XXEXAXX
XXKXXXX

g

882328888

el
NOMYNIODON= NS

-
23
h

xtxxxxx
101.0

-
8
“

NOV

IXEEXEX

100.1
IXXLXXE
IXXXXXX
XXX
XXXXEX
XXXIXX
RIXXXXX
XXIXEXKK
XXEXXLX
XXXXAKE
EXAXXXX
EXXXXXX

APPENDIX B.1 : Tables B.3 and B.4 from X-11 run of RHARDWARE

P. 4,

DEC
XXX
XXXXEXE
XIEXXXX
IXXEALT
XXEIXXE
XTXXXXX
IXEXXXX
IXXXXXL
EERXXX
XXXEXXX
XXXTXXX
XXXXXXX
XXXXRX

4

3

e

e o o s 0 0 o

2833883882833

.

VNSO abtidO0

o 0o b 1o 0 1) e (U O OO PO MU RV

e o e s s 00 00 000D

VOVXRO~VVLOPNN.
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| B
VEAR

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
AGE

1978
1979

UMRODIFIED SI RATIOS
Jan FEB AR

APR nay JUN
TIRELRELIL SAEILARS SRXTILEEL SEEXLELT FESLXEXT SERXLELE
67.8 73.2 $5.7 103.7 108.8  107.1
7.8 7.2 £83.9 105.1 113.0  168.4
5.9 68.7 5.7 94.3 111.7 117.4
70.3 7.3 $0.3 100.2 110.3  116.6
74.9 74.2 2.8 .3 111.5 112.3
70.4 70.7 £5.1 6.2 112.7 122.5
3.2 76.1 88.1 98.8 115.0  115.1
6.0 75.6 5.0 8.5 120.8 113.7
76.3 79.8 92.06 105.4 110.6 114.3
73.1 73.3 93.2 106.9  111.7  111.7
71.2 70.8 91.6 103.0 111.8  111.1
76.8 68.5 9.8 103.7 116.5  113.7
73.4 73.0 g7.06 100.9 112.9  113.7

TABLE TOTAL- 14388.4 REAN- 9.9

REPLACEMENT UALUES FOR EXTREME SI RATIOS

JaN FED AR APR nay JUN
SEXEELLALE EXABTIXTX TEXTACEY KEEEEARE BXXTRXEX SEXEXRLX
72.4 IXTTITXX TEXTITET TETTXLLX TERARIXX SEEXXAAR
73.2 EXEETXLT SATTILLL SELEXELE KERSLREE SEERXEAS
SIXBIEXRSE EELEARRY 83.3 99.8 KXTELLXX RETXXAIL
SESIXXTELX XTLLETXL KERSITEX TALENLEX KETTITXX SEXXEEEN
SXSTXTLILE REXXNARE $5.0 ZTLXXIET EXALELXL SEERMXLL
SESEELRLLX 73.6 SELSIEXT TERXERAE LESEAXNX  116.2
SESELRTART SELXXTAL EELFIRSE SETLLAXS IXRTTXXY RXXEXRLL
SIEEEERERE IETXXLRL $8.8 IXELXEXT  113.1 TERREARE
SIEIXRATRE 74.6 ZETXXXLE ZATELTXX ZITTXEXT SEREAXLL
SXSEXSRITX SEXERAEX IERXALTT TILEELRT TIRTXXLT SXXLXLLR
74.1 TEEXTXXX TEXAILLX KELXEXXX EXXXXLLY SEEXLETE
75.0 FERXAXTX TIXXLLLX EITEXRXL BIXATALX IXELEXLL

APPENDIX B.2

Jun
103.4
106.9
108.9
113.¢
112.0
108.9
104.4
108.8
108.5
107.3
105.9
101.7

EXXXTREX
107.5

S$TD. DEVIATION-

JUuL
IXXIREIX
XEXR82X
ZXXXRREX
TIRXLRIX
~XEXR23IX
bede it
bededddsd
EXXXTELX
XXXX283K
prtett sy
XXXXRELX
IXXL23X
IXRXXRIX

Tables B3 and B4 from

e
101.0
104.2
162.5
104.0
100.3
105.8
163.2
162.3
100.1

95.2
101.7
100.2

RXXXRL
101.7

AUG
b2odd et
EXXEXXL
XXEXALS
ped bt
pitbes s
bet et
IXLEXXX
XLXXXXX
XXTEXXR

100.5
XE2TXXX
XXEITREX
AXXXLTXX

SEP
99.8
96.6
$6.8
101.5
98.1
99.6
9.7
8.1
100.3
$7.5
100.5
101.9
EXXERXRX
9.2

bt eedt s
EIXRXXXX
IXXXXTX
IXEXALX
EILEXXXX

ocT
99.0
162.4
101.9
105.1
103.5
103.4
104.5
105.0
103.2
102.1
104.0
104.0
SEXEXLXX
183.2

15.5

orT
ptess el
IXETXIXX
SEEXXXEX
IXXXXLXX
EEEXXIRX
ZXXXXLXX
ZEEXATXX
bedi e

XXZXXEXX
bbb desdy
EXRXRXXR
beaddee s

NOV
99.0
106.7
99.1
96.2
101.9
103.8
101.5
99.7
98.4
100.9
101.7
102.8
pip et ed
101.9

PAGE 4,

NOV
IEEXRTXX
1990.5
XXX
pitesoted

XXXXXLRX
pit e et
EXXXXRLX

EXXEXXEX

X-11-ARIMA run of RHARDWARE

DEC
138.5
134.5
138.8
130.9
128.7
128.8
118.6
118.3
118.2
118.1
118.7
118.5

EXXTAXL
125.6

SERIES RHARDY

DEC
IEXXXXRX
IXEXXLXR

106.3
9.9
100.7
99.5
99.4
100.4
99.1
99.6

100.0
100.2

S.D.
2.5
2.5
2.5
2.6
2.4
2.2
1.9
2.1
1.9
1.8
1.8
1.8
1.8
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B 4.
YEAR

1967
1968

197¢
1971
1972
1973
1974
1975
1976
1977

1979

APR 1984 FTDXULAR - X-11 PRINTOUT
REPLACEMENT UALUES FOR EXTREME SI RATIOS

JAN FEB MAR APR

EXXSEXX ZEXERXX XXXEBXXX ETTAXXX KXNLIERXX
1968  E33X%kX 92.5 XXEXLXE XTXXXEL XAXIEIX

96.8 91.0 XEXIEEXX XXSXXXT KXXIXLEX
EIXLLXX SEXXLEE XEXAXEE KXXXXXA KXRAXXX

92.2 EXXIXEX EXILEXX ZEXXXEX XXXKLXXE

91.1 90.1 ZXXEXLXX 101.9 EXX1XX12
1973  EXXTXXE SXXXXXL AXLEXAX EXXXXXXK !!:::!;
EELXAXE FEXAXXILE EXLLXAX XLXXXXX EEXALXX
1976  EXFLEAXX EXXXXXL XXXXLEX EALXKAX XXXIXXX
1977 91.8 XIXELXL XXRETXX XXJXIXX EXXARXE
1978  33XXEXX 87.1 XXXLXXX XAXXAAL KAXIXXX
1979  ISIXEEX XXLXXXE XXXXXXX XALXXAX XEXIXXX

ZEEXXXX IXAXKEEE XXALXXX XXXXXRX

FTDXULAR - X-11-ARIMA PRINTOUT

REPLACEMENT VALUES FOR EXTREME SI RATIOS
R APR L

JAN FEB MA
EIXAZXLXEE EXATEALX ZXXXEXXX XXXXXXRX
SIXXXXLLEE XXXLTAXE KAXLIXABX XXRTXXXX
92.5 92.8 XXAXXRIX XEXXXXAX
SITXXTLEXX XXBTXAXE AXXXXEEK KXLXXXEXX
SIXLLXELXE REXAIXXXE EXXXEEXX XXXAXRXXX
93.8 91.4 IALXIEEX XXAXAXBX
EIXXXEXEXX AXFXXXEL XXXXRESX BEXXXXXK
IXXXLIXXX XAXXXEXE KXXLRLRX XAXXXRLX
EIXAXEXEXTE XXXXXXLEK XXXXAKXX IXEXXXXX
KIXLLARXAE EAXXXLXT EXXLAXEX KEXXRRXX
91.9 XXXXXLEX KXLEXXAL XIXXXTRX
EIZXXXXXEL 88.1 ZXIXXXIX EXXXXXLX
KIXXLEXALX XAXEEXXET EXXAAASE IXXXEEXX

Ay

AY
1BXLRLEX
IXXXXXAX
1XXEXXAX
IXXXLAXX
XXLXEXX
IXXXXXXX
AXXXXEXK

101.0
IXXXEEXX
IXXLEXXX
IXXEKXXX
BXXXXXXX
AXTLXXXA

JUN Jut
TALIXXEEE EEXRXREX
XEEELXRE XXXXRLEX
STATXXEEE XXXXXEEX
EEXEXEXE KXXXARRX
EEEXXEXX KXXXXXAX
TEEXXXEE XXAXEXAX
XXXXXEXE XXXXXILX
EEEXXEXX KXXXXXXX
XEXXXEEE EXXXREXX
EXXXAEEE XAXAXERX
XXXXLLL 100.1
EAXXXEEE KXXXLEEX
IXXAXEEE XXXXXERX

JUN JUuL AUG SEP
XXETEXX KEBEEEX XEESXXX KEEXXXX
XXXXEXX XERETXX ERELEXX LEBAXXL
IXLEXXX EXXXEEX XXELXAX KXLXXXL
XXEXEXX XEXEEXXK XEEBEXX XKEXXXXX
XXZLIXX XETAXKKX XLREXXX 95.9
XXXELEX XXXTEXX XXXXXXX ZETXXXX
IXAXXREXK 98.7 XXEXEXX XEXXXXK
IXXXXXE XEKELEXX XEXLXXX XEXXXXX
IXXXEXX XXXBEEX XXXEXXX 97.4
IXXXALY XKELLXX XXXXXXX REXXXXX
pet el sl 160.3 XXXXXXX 99.6
IXXXLXX XEXEEXX XXEEEXX XEXXXXX
EXXXXXX EXXXEEKX XXXXXXX XEXXXEE

AUG
AEELEXXX
IXXLBXXK
XXEEXXXE
XEXEKXXX
XAXALXXR
ALXREXXX
XEERREXX
XXXRXXXX
KXALXXXE
XXXAKEXX
XXXXEE XX
XXXLTXXL
XEXEXXXX

ocT
Pt
XX3288
LXXXXXS

IXXARXL

102.3
XXXEX2
SXXXXXS
XEX522

SEP
EEEXXXXS
EEXXXAXS
EXXXXLXX
SXXXXX52

95.9
TEXXEXXS
EXXXXAAX
XXXXXXR

97.2
IXXXXXXX

99.3
LXXXXXXX
IXEXEXXX

APPENDIX B.3 : Table B4 from X-11 and X-11-ARIMA runs

o
v

NOV
b2 23334

100.4
pet e dd
XXEEXXX

98.4
IXXEXXX
XEXEXAX
XXEEXXX
XEAXXXR
XXEHXXX
XXXXXAX
XXEXXXX
XLXIKXX

ocT
XELEKXXX
XEEEXEEX
XXTEXREIX
162.6
102.3
XXETXXXX
108.90
ZTLXXXXX
XXRXXXX
1e2.3
XEXXXXXX
XXXXXXXX
XXXXXXXX

P. 4, SERIES FTRMR

DEC
IXXLEX8

104.3
IXAXLXL
IXXTEXX
XXX
XXXELX

106.4
IXEXXXX
XEIXXX

106.9
X2 IXX
EXELXXX
XEXLTERX

PAGE 4,

NOU
XXXXX5E

99.9
EXXERXXX
XXXXLXX

98.4
XXX XEXX
XXX
KXXXLXEX
AXXEXXX
XXXEXXZ
IXXXTXXX
XXXELEX
SXXEEXXX

of FTDXULAR

A&&A&A&ﬂmﬁﬂﬂﬂ?
.
e NNNVNINNERN

SERIES FTDXUL

DEC
IXXX2EXX
XERIXXX
po2ddt ]
peeedt el
KXXBXXX
IXXLLRXX

104.6
IXXXTXXX
EEXXLXXX

106.9
EXEXL82X
5335333
TXXXLEXX

S.D.
7.1
7.1
7.4
7.3
7.1
6.9
6.5
S.1
4.6
4.1
4.0
4.0
4.0
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. 949

1.000

UNMODIFIED SI RATIOS FOR SAMPLE MONTH

.926 1.041 1.060

.987 1.088 1.069 1.030 1.070 1.018 1.012 1.049 1.086

IRREGULAR WEIGHTS FOR SAMPLE MONTH

. 763

(1)
949
1.007
1.041
1.02¢2
i.022
1.023
1.026
1.030
1.070
1.054
1.057
1.049
1.086

(1)
(2)
(3)
(4)

1.000 .000
2)
XXXXKRXXKEXXX
1.007
IXXXKXXXKXXXK
1.022
1.022
1.023
1.026
XXXXXKXKKXXXX
XXXRXXXXXEXXXK
1.054
1.057
EXXXXXKKRXXXX
FXXKXXXXRXXXK

MODIFIED SI RATIOS FOR SAMPLE MONTH
REPLACEMENT VALUES FOR SAMPLE MONTH
MODIFIED SI RATIOS FOR SAMPLE MONTH
REPLACEMENT VALUES FOR SAMPLE MONTH

APPENDIX C.1 :

. 000

. 020

(3)

. 949

.890
1.041
1.022
1.022
1.e23
1.0¢6
1.030
1.070
1.054
1.057
1.049
1.086

.359 1.000 1.000

(4)
EXXXEXXKKXXX
. 990
XXXXLXKRKKEXXK
1.022
1.022
1.023
1.026
XXXXXXXXKKXX
XXXXLXXKRKKXX
1.054
1.057
XXXXXXEXXXXX
XXXXXXXKXKRXX

Replacement example # 1

.5e2

(X-11-ARIMA)
(X-11-ARIMA)
(X-11)
(X-11)

.172 1.000 1.000



UNMODIFIED SI RATIOS FOR SAMPLE MONTH

1.359 1.590

.738 1.076

.808

.973 1.073 1.064 1.238

IRREGULAR WEIGHTS FOR SAMPLE MONTH

.591

(1)
1.087
1.046
1.051
1.076
1.051
.973
1.073
1.064
1.1068
1.049
1.126
1.118
1.090

(1)
(2)
(3)
(4)

. 000

.276 1.000

(2)
1.087
1.046
1.051
XXEXXXXKKKKX
1.051
XXXEXXXXKXKXK
XXXXXXKKKKXX
EXXXKRXXXKKXX
1.108
1.049
KXXXXKKKKKXX
EXXXXXXKKKXX
' 1.090

.812 1.000 1.9090 1.000

(3)
1.093
1.041
1.027
1.076
1.006
. 973
1.073
1.064
1.108
1.049
1.126
1.118
1.096

(4)
1.083
1.041
1.027
1902223222824
1.006
XXXXXKRXKXXXX
XXXXXXKXKXXKX
EXXXKRKKKXKXX
1.108
1.049
AXXXXKKKXKKXK
XXXXXKKKKXXKX
1.096

.380

.813 1.126 1.118 .682

777 1.000 1.000 .049

MODIFIED SI RATIOS FOR SAMPLE MONTH (X-11-ARIMA)
REPLACEMENT VALUES FOR SAMPLE MONTH (X-11-ARIMA)

MODIFIED SI RATIOS FOR SAMPLE MONTH (X-11)
REPLACEMENT UALUES FOR SAMPLE MONTH (X-11)

APPENDIX C.2 :

Replacement value example # 2
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PRELIMINARY

73455
73.34
73.00
7eabb
72.02
71475
71.71
72416
72456
72476
73432
72446
73441

SEASIONAL
74.91 82.72
7H.793 22.44
77410 B2.27
77.35 32414
77.77 S2.&4
T ls 32.97
79.58 84.22
80.37 835.51
§J.74 87.15
80.73 8&.40
83.35 39.55
79.30 92.29
79.47 90468

PRELIMINARY SEASONAL

734423
73.34
73.07
72445
72.0°2
71.75%
71.91
72.16
72.55
72.76
73,37
73a45
73'34

764383
75499
77413
77435
77.77
7345653
79.53
30.37
30.74
80.73
8043
77.80
79.39

§2.64
E2add
32.3%
82.14
32445
32499
54 .22
85.60
37.15
83.40
39.54
93.29
93.59

FACTORS, X=11-ARIMA

104.30 107.04
103.43 107.41
102,68 123.12
131.5¢ 178,72
1TAD. 4% 109.73
130.0% 110.33
1C0.26 110.573
101.29 113.31
102.51 111.54
104.05 111.33
105.31 111.51
106.22 111.72
10673 111.82

FACTORS, Xx-11

103.89 106.93
102.48 10741
102.58 108.23
101.52 103.94
100.458 109.78
102.083 110.33
100.26 110.59
1C1.29 113.82
102.41 111.04
104.25 111.33
105.42 111.062
10%.22 111.72
105.62 111.71

APPENDIX D.1 :

112.47 105.94
112.98 106.19
113.5¢ 176,78
114,49 107.23
115.49 107.53
116.62 107.41
117.13 107.13
117.15 106.47
116.63 105.76
115.76 104.90
114.65 104.22
113.69 103.56
113.13 103.25

112.35 105.84
112.98 106.19
113.67 106.38
114.50 107.23
115.49 107.53
116.62 137.41
117.13 107.13
117.15 106.47
116.62 105.76
115.76 104.99
114,76 1046433
113.469 103.56
112.02 133.14

100.99
171.07
101.41
101.60
101.59
101.08
100. 39
99.62
99.00
98.72
93474
98.97
99.10

100.59
101.07
101.51
101.59
1C1.59
101.03
100.39
99.62
99.00
98,72
98.83
98.97
99.00

100.27
100.238
100.17
100.19
100.42
100.86
101.12
101.34
101.38
101.50
101.39
101.49

101.49

100.18
100.28
100.27
100.19
100.42
100.86
101.12
101.34
101.38
1901.50
101.49
10149
101.39

Preliminary seasonal factors, X-11

99.60

99.90
100.37
101.01
101.74
102.19
102.32
102.23
102.29
102.39
102.62
102.38
103.13

99.51

99.90
100.47
101.01
101.74
102.19
102.32
102.23
102.29
102.38
102.72
102.88
103.03

102.15
102.24
102.56
102.77
102.73
102.48
10%.39
132.36
102.26
102.28
102.46
102.54
102.52

102.05
102.2¢4
102.66
102.76
102.73
102.438
102.39
102.34
102.26
102.28
102.56
102.54
102.42

and X-11-ARIMA

135.14
134.55
132.94
130.006
126463
123449
120.23
117.88
116.22
115.65
115.34
114.95
114.69

135.00
134442
132.30
129.93
126.51
123.36
120.11
117.77
116411
115.54
115.22
114.84
114457
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2 X 12

100.0%
100407
100439
100.11
100.48
100.33
100.07
106435
100432
99.93
§9.93
99.97
959.75

2 x 12

99.76
100.02
100.13
100.14
100,07
100.07
100.93
100.C4
100.01

99.97
100.02
100,09

99.93

MOV ING

100.95
100.09
107.13
13%.14
100.10
107.00
100,95
120.90
79.97
93.93
99.95
$9.35
99.95

MOV ING

Y795
100.35
130.138
100.16
103.09%
103434
120.04%

¥9.99

99.90

99.9¢
133.90

§9.97

Y9.33

AVERAGE

100.05
102.939
190 .14
13J3.15
100.11
1J20.0°¢
02.072
39.27
99.%4
99.92
7795
39.7%
$9.95%

AVERAGE

99.76
130.2¢
109.19
100.16
102.12
100.04
100.02

99.95

99.93

99,21
100.01

39.93

39.35

APPENDI

0F SzASONAL.,
132.06 122.04
100.10 122.12
102.15 103.13%
1C0.18 130.21
100.15 100.18
100.0% 100.10
100.924 190405
.98 99.97
92,95 99,95
P9.93 I93.%94
97.%6 995,37
39 .9E 79.99
99.97 99.98
OF SEASONAL,
§9.706 99.95%
100.08 1200410
100.22 100.25
100.18 130.20
100.14 120.15%
100.38 100.0v
100.03 100.04
$9.97 9975
93,94 99.94
99.92 99.93
100.32 102.05
99.9%  9%,.99
99.85 9v9.3%
XD.2 :

X=11=-ARIM4
100.06 100.06
106.10 100.0¢
100413 130.04
100.10 99.9%
1C3.03 99.88
99.96 93.83
39.91 99,7¢
99.87 99,79
99.37 99.82
99.91 99.90
99.97 99,96
97.93 99.996
99.96 99.96
X=11
99.96 99.96
1060.09 100.05
100.21 100.12
103.09 99.85
100.02 99.87
99.95 99.82
99.90 99.77
99.836 99.78
99.36 99.81
?9.90 29.90
109.05 10C.0¢4
99.97 99.95
99.36 99.86

100.05
100.05
100.03
99.96
99.90
99.38
99.33
99.32
?9.84
99.90
99.94
99.95
99.95%

99.96
100.05
100.10

99.95

99.89

99.87

99.82

99.31

99.33

99.90
100..01

99.93

99.86

100.04
100.05
100.03
09.99
99.96
99.97
99.92
99.90
$9.89
99.93
99.95
99.95
99.96

99.96
100.05
100.09

99.98

99.95

99.96

99.91

99.39

99.88

99.94
160.02

99.92

99.86

100.01
100.33
99.99
99.96
99.96
100.03
130.02
100.02
100.090
10C0.03
100.3¢2
99.99
99.9%

99.93
100.01
100.04

99.95

99.95
100.02
100.01
100.01

99.99
100.95
100.03

99.95

99.3%

130.00
99.99
99.68
?9.95
99.97

100.05

10C.07

100.09

100.07

100.09

100.07

10C.01
99.96

99.94
100.01
100.03

99.%4

99.96
100.04
100.06
100.08
100.06
100.12
1080.11

99.97

99.86

100.04
100.04
100.05
100.03
100.04
100.08
100.08
100.07
100.05
100.06
100.04

99.99

99.96

99.98
100.07
100.09
100.02
100.03
100.07
100.07
100.06
100.04
100.09
100.07

$99.94

99.86

Centered 12-term moving average of seasonal, X-11 and X-11-ARIMA
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FINAL SEASONAL

73.51
73.29
72.93
72457
71.96
71.73
71.85
72412
72.55
72.98
73.33
73.43
73.‘.5

FINAL SEASONAL

73.51
73.32
72.73
72435
71.97
71.71
71.86
72413
72455
72.99
73437
73445
73.42

76.87
76.92
77.00
77.24
77.70
78.538
7754
3J043%
30.77
8179
30.39
79.34
79.51

76486
76.95
77.04
77.23
77.71
78.59
79.55
83.39
8J).78
30.30
80.42
79.83
79.49

FACTZRS, X-11=-ARIMA

82.:°9
82.37
32.10
32.02
82437
52.95
24.109
35.563
37.20
SR ,47
39.59
20.32
90.72

1035.94 130.92
103.37 1237.27
102.32 107.92
161.34 103.71
1C0.34 1N9.59
$9.99 112.22
10022 115.54
161.31 110.2

102.67 111,10
104.12 111440
105.36 111.54
106,24 111.7732
106.70 111.35

FACTORS, X-=11

32.57
82.40
32419
32.01
32.38
32.95%
84.20
25,04
57.21
33.443
8B9.03
90.21
33.70

103.74 10£.98
103.40 107.30
102.36 107.95
101.24 108.72
100.35 109.460
100.00 110.23
100.23 110.55
101.33 110.066
102.%586 111.11
104.13 111.41
105.39 111.56
108426 111,74
106.75 111.85

APPENDIX D.3 :

112.40 105.88
112.87 106.13
113.42 106.73
114.38 107.23
115.46 107.67
116.67 107.59
117.24 107.35
117.30 106.70
15677 105.95
115.86 105.00
114,69 104,27
113.71 123.60
113.17 103.28

112.40 135.88
112.88 136.14
113.44 106.76
114,40 107.29
115.47 107.68
116.68 107.60
117.25 107.37
117.31 126.71
116.78 135.96
115.87 115.00
114.71 104.29
113.72 193.61
113.13 133.28

Final seasonal factors,

1600.94
101.02
101.38
101.64
101.69
101.21
103.5¢6
99.80
99.16
93.82
98.79
99.32
99.14

100.93
101.02
101.41
101.65
101.70
101.22
100.57
99.81
99.17
98.82
98.82
99.04
99.14

100.24
100.24
100.13
100.19
100.46
100.89
101.20
101 .44
101.50
101.56
101.44
101.54
101.53

100.22
130.23
100.17
100.21
100.47
130.90
101.21
101.45
101.51
101.56
1071.48
101.56
101.53

99.59

99.90
100.39
101.05
101.78
10c.17
102.31
102.21
102.29
102.35
102.60
102.90
103.17

99.57

99.389
100.43
101.06
101.79
102.17
102.32
102.22
102.30
102.33
102465
102.93
103.17

102.14
102.2%
102.58
102.31
102.76
102.43
102.32
102.25
132.138
102.18
102.39
102.53
102.56

102.11
102.24
102.64
102.82
102.77
102.44
102.33
132.26
102.20
102.16
102.44
102.57
102.56

X-11 and X-11-ARIMA

135.08
134.50
132.36

130.02

126.58

123.39

120.14
117.80
116.17
115.59
115.30
114.96
114,73

135.03
134.32
132.68
129.91
126447
123.28
120.33
117.69
116.06
115443
115.14
114.91
114.73
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B 1. ORIGINAL SERIES
VEAR Jan

1974
1975
1976
9
1978
1979
1968
1961
1982
1983

B 1. ORIGINAL SERIES
YEAR JAN

1974
1978
1976
1omn
1978
1979
19800
1981
1082
1960
AVGE

FEB
9236. 9618.
11883, 8847.
10000. 9178.
13965. 13817.
15045, 14093,
18476. 176%2.
25269. 24966.
28221. 29597.
27183, awre.
29187. 24298.
18006. 17507.

TABLE TOTAL-

12296 .

11254.
16158.

228197%6.

FULAR - REVERSED SEQUENCE

FEB
29074,  292855.
29025. 26998.
25848. 27645.
27650. @7332.
24973. 22938.
17607. 163568.
14563. 12463.
13691. 12624.
9763, 8666 .
13318. 11819,
20661. 19602.

TABLE TOTAL-

APPENDIX E.1

18397,
11030.
10264.
15420.
16456,
19454,
2187,

a2197.
29784.
18433.

v Jum
11140, 10875,
9061. 9672,
7. 11812,
138852, 14178,
15144,  15069.
2e202. 20728.
24862. 26358.
24515.  as581.
26552, 29796.
35828. 27309,
19063. 19127.

MEAN- 10016,

L Jun
20684, 29145,
20@04. asest.
26471, 23332,
ama. 22929,
20707, 19337,
13844, 16667,
12768, 12062,
11089, 11507,
8318. 10423,
11339, 10664,
18833, 18064,

MEAN- 19016,

Proper and

JUL
10664.
10423,
11507,
12052,
15667,
19237.
229239,
a3aaz.

25691 .

a146.
18054.

1o772.
10667.
10608 .
12673.
15596.
22016.
22678,
26236 .
a7625.
31076.
18884.

S$TD. DEVIATION- 7488.

Jut
27309,
a9796.
25681,
26268.
20728,
15069,
14176,
11812.

N7,
10876,
19127.

AUG
35888.
26662.
24518,
24862.
20203.
15144,
13882,

1.
9061.

11140,
19063.

29784,
22197, -
28458,
aiee.
19454.
1645%.
15420,
10264.
11030,
12297.
18433,

$TD. DEVIATION- 7488.

reversed sequence for FULAR

16188.
11864.

ssas.
12396.
18966 .

PAGE 1, SERIES FULAR

DEC
13319.

13601 .

20651 .

SERIES FULAR

DEC
20187,

as2a1. .
25269.
18478.
15045,
13066.
10000,
11883,

18908 .

To™L
133872.
118174.
331894,
163686 .
1065067,

163588
131894,
118174,
123878,
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910. FINAL SEASONAL FACTORS
DIFFERENT ROVING AVERACES SELECTED FOR DIFFERENT
Jak FED MR APR nny JUN

108.23
107.98
106.96
106.39
104.19
103.14
102.38
101.36
100.93
100.77
104.13

APR
100.68

11454,
1621S.

9596.
14632.
14834,
18862.
21361.
26104.
21993.
29568.
17861.

1974 103.33  90.26 113.78
1975 103.56  91.25 113.34
1976 164.45  93.16 111.99
1977 105.18  95.70 109.97
1978 105.66 98.00 107.76
1979 105.78  99.01 105.8%
1980 105.94 98.81 103.51
1981 105.91  98.10  101.97
1982 105.69  97.56 101.82
1963 105.66 97.11 100.72
AVGE 106.12  95.90 106.97

-a...ssagnmu’ﬁﬂ#oEE“kisv:d¥§:€aﬁ'
YEAR JaN FED MR
1984 105.64 96.89 100.58

FULAR - PROPER SEQUENCE

D11. FINAL  SEASONALLY ADJUSTED SERIES
VEAR JAN FED PR
1974 8938.  9545.  10886.
1975 11474.  9696. 7787
1976 9574.  9852.  10086.
1977 13277,  14438. 14693,
1978 14239, 14380,  14479.
1979 17466. 17879. 17425,
1980 23853, 25258,  25427.
1981 26646. 0170. 26183,
1982  26286. 24571. 25959.
1983  27624. 26020. 27936.
AVGE 17938. 18088. 18076.

TABLE TOTAL- 2282236.

APPENDIX E.2

98.33
98.37
98.36
98.64
98.61
98.60
98.50
98.23
97.74
97.38

11329.
10034.

93e%.
13424.
16358,
20489,

24966 .
2v166.

19412.
PEAN-

100.11
100.12
100.44
101.04
101.5¢
101.84
102.08
162.82
103.33
103.44
101.67
100.04
JUN
103.49

JUN

10863.

9660.
11760.
14030,
14835.
20354.
26723.
24978,
28834.
26401,
18734.

19019.

Ju e
99.00 96.44
98.58 96.19
98.00 95.78
96.98 95.56
95.14 9%.75
$3.32 96.49
92.02 97.14
91.60 77.77
91.27 98.17
91.23 98.47
94.74 96.77

STD. DEVIATION-

JuL AUG
91.21 98.62

JW AUG

10762. 11747,
10573, 9687.
11742, 11577,
12428. 13363.
16363.  14458.
20614. 21461.
24916. 24622.
26471. 27074,
28150. 29748.
31946. 30145,
19296. 19388.

SerF
92.90
$3.08
93.75
94.04
94.76
95.07
96.91
96.18
96.73
96.88
94.93

4.99

SEP

96.95

SEP
11695,
11459.
11313.

13478,

16458.
23158,
2353%.
gnens.
28580,
Be7s.
19891.

STD. DEVIATION- 7488,

ocT
93.42
93.72
94.40
96.64
98.07
101.25
104.78
107.41
109.22
110.11
100.80

ocT
110.85

ocT

12013.

9954,
11330.
12807,
16924.
226%56.
22616.
285290.
28213,
3144.
19623,

nov
97.39
97.12
9%6.70
96.85
97.15
97.62
97.74
7.7
.59
97.47
97.33

97.40

12136.

8810.
13068,
12899.

DEC
106.42
106.19
105.56
105.05
104.33

103.89 -

102.94
162.23
101.35
100.78
103.87

DEC
100.49

SERIES FULAR

DEC
18615.
9194,

Tables D10 and D11 from X-11-ARIMA run, proper sequence

90.97

99.9%

99.95
100.00
100.08
100.1%
100.1$
100.11
100.06
100.00

TOTAL
133701,
118544,
132161,
163338.
196041 .
247890,
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p1o. FImaL

vEAR

1974 10078 97.47 110.11  96.88
197 101.35 97.59 109.22 96.73
1976 162.23  97.70 107.41  96.18
1977 102.94 97.74 164.78  96.91
1978  103.39 97.62 101.25  95.07
1970  104.33 97.15 98.07 94.76
1900  105.05 96.85 95.64  94.04
1981 105.56 96.70 94.4¢  93.75
1982 106.19 97.12 93.72  93.08
1963  106.42 97.39 93.42  92.90
AUGE 103.87 97.33 100.98  94.93

DIOA. SEASONAL FACTORS, ONE VEAR RAD.
YEAR JAN FEB nAR
1984  106.54 97.53 93.27 92.81

FULAR - REVERSED SEQUENCE

Dit. FINAL SEASONALLY ADJUSTED SERIES
YEAR JAN FEB MAR APR

1974
1975
1976
1977
1978
1979
1980
1981
1982.
1983
AVGE

28850. 30015.
€8639. 26639.
25283. 28296.
26868. 27963.
24038. 23497,
16877. 16837.
13863. 12809.
12070. 13055.

9194, 8810.
12615. 12136.
19900. 20015.

TABLE TOTAL-

31443,

32078.
28213. 28660.
282se. 2727s.
22615. 23839.
22656. 23188.
16924. 16468,
12807, 13476,
11330. 11313,
9964, 11459,
12013. 118696,
19623. 19891,
2282238 .

APPENDIX E.3

98.47
98.17
n.7
97.11
96.49
95.75
95.55
95.78
96.19
96.44
96.77
MEAN-
nay
96.56

24622.
21461.
14488.
13363.
11577,

9687,
11747,
19388.

MEAN-

SEASONAL FACTORS
DIFFERENT MOVING AVERAGES SELECTED FOR DIFFEREMT
Jant FEB AAR AR nay N

.23
.37
91.60
s2.02
93.32
96.14
96.98
98.00
98.58
99.00
94.71
100.04
JUN
99.21

JuN
31946.
28150.
26471,
24916.
20614.
16363.
13428.
11748,
10673.
10762.
19296.
19019,

JuL G
103.44 87.38
163.33 §7.74
102.82 98.23
102.08 98.50
101.84 98.60
101.51 98.61
101.04 98.84
100.44 98.3
100.12 98.27
100.11 98.33
101.67 .27

S$TD. DEVIATION-

JuL AUG
100.11 98.3¢

Jut AUG
26401. N790.
28834, 27166.
24878. 24956.
a5723. gs2d.
20354. 20489,
14835. 1§368.
14036. 13434,
11760. $338.

06680. 10034,
10863, 11329,
18734. 19412,

8TD. DEVIATION- 59,

ser
100.77
100.93
101.38
12.%
103.14
104.19
105.3%
106.96
107.98
108.23
104.13

ocY
100.72
101.02
101.97
103.51
105.81
107.76
109.97
111.90
113.34
113.78
106.97

‘.”

SEP
108.2%

SEP
29658.
21993,
26104,

‘21361.

18862.
14834,
14632,

9598.
10218.
11464,
17981.

ocT
114.00

a37936.
26969,
26183.

17438,
14479.
14693,
10068 .

77,
10806.
19076.

NOV
g7.11
97.56
98.10
98.81
99.01
98.00
9.7
93.18
91.25
90.26
95.90

89.7¢

ase2e.
24571,
017,
26258.
17870,
14380,
14438.

pec
105.68
105.69
106.91
105.94
106.78
105.68
105.18
104.45 |
103.56
103.33
106.12

DEC
103.24
SERIES FULAR

13277,
%74,
11474,
8938.
17938.

Tables D10 and D11 from X-11-ARIMA run, reversed sequence

100.00
100.08
100.11
100.15
100.18
100.08
100.00

99.9%

99.96

99.97

196041.
163338.
138161,
110544,
133701.



35

APPENDIX E.4 : Tables

9160. FINAL SEASONAL FACTORS
VEAR Ja FED AR APR o JUN
1974 103.4 90.1 113.8 108.2 98.4 99.9
1975 103.7 91.2 113.4 107.9 98.3 99.9
1976 104.5 $3.1 111.9 106.9 98.4 100.2
1977 165.1 9.6 110.0 1605.3 98.7 100.8
1978 105.6 98.0 107.7 104.1 98.6 101.)
1979 105.7 99.1 105.8 103.1 98.6 101.7
1989 105.9 g9.0¢ 163.5 102.3 98.6 162.1
1981 105.9 98.4 102.06 101.3 98.3 162.9
1982 105.6 7.9 101.0 100.8 97.7 103.4
1983 106.6 97.6 100.7 100.6 97.4 163.%
TABLE TOTAL- 12004.6 REAN-  100.0
D1OA. SEASONAL FACTORS, ONE YEAR AHEAD
YEAR JAN FED RAR APR Ry JUN
1984 106.5 97.3 100.5 100.§ 97.2 103.8
APR 1984 FULAR - PROPER SEGUENCE
P11. FINAL SEASOMALLY ADJUSTED SERIES
YEAR JAN FEB MAR APR nay JUN
1974 8931. 9562. 10884. 11457, 11321. 10886.
1975 11459, 9701. 783, 10222. 10032. 9682.
1976 9569. O9858. 10057. 9601. 9322. 11788.
197? 13287, 14453, 14689. 14644, 13437. 14063,
1978 14247. 14381. 14487. 14846. 15350. 14866.
1979 17488. 17853. 17426. 18869. 20489. 29382.
1980 23861. 25208, 25430. 21 . @25241. 25718.
1981 26649. 30078. 26175. 26118. 24939. 24868.
1982 26310. 24486. 25963. 22021. 27177, 28816.
1983 27630. 24921. 27942. 29606. J678E. 26386.
P10. FINAL SEASONAL FACTORS
YEAR JAN FED MAR APR nay JUN
1974 100.7 $7.3 116.9 96.8 98.4 91.2
1975 101.3 97.6 109.1 96.7 98.1 91.2
1976 1e2.2 97.6 107.) 96.2 97.8 91.8
1977 102.8 97.6 104.6 95.8 97.2 92.1
1978 103.8 97.6 t181.1 95.0 96.8 93.§
1979 104.3 97.1 8.0 94.7 95.9 95.4
1980 104.9 96.9 95.6 94.0 95.7 97.2
1981 105.3 97.0 94.4 93.7 95.9 98.3
1982 105.6 97.4 93.7 93.0 96.2 98.8
1963 106.8 97.7 93.4 2.9 9.5 9.2
TABLE TOTAL-  12004.7 NEAN- 100.0
D1OA. SEASONAL FACTORS, ONE YEAR AHEAD
YEAR JAN FEB RAR APR nny JUN
1984 105.9 97.8 93.3 02.8 96.6 9.4
APR 1984 FULAR - REVERSED SEQUENCE
D11. FIMAL SEASONALLY ADJUSTED SERIES
YEAR JAN FEBD MAR APR RAY JUN
1974 28872. 39067. 23147S. 32103. 30167. 31967.
1976 28663. 26665. 28244. 28568. 29770. 28170,
1976 25292. 28325. 28308. 27272. 27066. 25472.
1977 26897. 28004. 22654, 23566. 24681. P4896.
1978 24059. 23526. 22688. 23175. 21436. 20674,
1979 16881. 16847, 16936. 16469. 14436. 16318.
1980 13883. 12893. 12813. 13482. 13342. 12399.
1981 13002. 13014. 11331. 11319, 11563. 117€6.
1982 9245. 8784. . 11470. 9686. 10650,
1983 123689. 12007. 12016. 11596. 11748, 10740.
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D10 and D11 from X-11 runs, proper and reversed sequence
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APPENDIX E.5 : Corrections in SI subroutine
SUBROUTINE SI(KSECT,KFDA,KLDA,NYR,KPROPT,IFORC,LFD1,LLD1)

C —--- THIS SUBROUTINE CALCULATES THE SEASONALS FROM THE SI ESTIMATES
C -—- FOR PART B.

COMMON -/UWORK 7 TEMP(372)
COMMON sMQ@1 ~ STS(372),5TSI(372)
COMMON /M@6 ~ STWT(372),STDEV(35)
COMMON s/MQ@? ~ STI(372)
COMMON /OPT9 7 IDUM(19),KEBACK
LFD=LFD1+(NYR/2)
LLD=LLD1-(NYR/2)
L=LLD1-LFD1+1
LLDA = KLDA
IF (IFORC.NE.@.AND.KSECT.EQ.1) LLDA = KLDA-NYR
IF (KSECT.EQ.1) GO TO 1
CALL USFA(KFDA,LLDA,NYR)
1 CALL VUSFB(KFDA,KLDA,NYR)
K = KSECT x 5 - 2
IFTNY=15XNYR
IF (KPROPT.EQ.1) GO TO 3
IF (KPROPT.NE.2) GO TO 4
IF (KSECT.EQ.2) GO TO 4
3 IF (IFORC.NE.®.AND.L.LE.IFTNY.AND.KEBACK.EQ.®) CALL TABLE(STSI,LFD
11,LLD1,K,1,1,0.0)
XXXXxX CODE CHANGE - BRIAN C. MONSELL - 5-84
IF (KSECT.EQ.2) GO TO 2
XXXxXx CODE CHANGE ENDS
IF(IFORC.NE.®.AND.L.LE.IFTNY.AND.KEBACK.EQ.1)CALL TABLE(STSI,LFD,
1LLD1,K,1,1,0.9)
IF (IFORC.EQ.0) CALL TABLE(STSI,LFD,LLD,K,1,1,0.0)
IF (IFORC.NE.®.AND.L.GT.IFTNY) CALL TABLE(STSI,LFD,LLD1,K,1,1,0.0)
XXxxx CODE CHANGE - BRIAN C. MONSELL - S5-84
GO TO 4
2 IF(IFORC.NE.@.AND.L.LE.IFTNY.AND.KEBACK.EQ.1)CALL TABLE(STSI,LFD1,
1LLD1,K,1,1,0.0)
IF (IFORC.EQ.®) CALL TABLE(STSI,LFDi,LLD!,K,1,1,0.0)
IF (IFORC.NE.®.AND.L.GT.IFTNY) CALL TABLE(STSI,LFD1,LLD1,K,1,1,0.)
Xxxxx CODE CHANGE ENDS
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4 CALL DIVSUB(STI,STSI,STS,KFDA,KLDA)
CALL XTRM(STI,KFDA,KLDA,NYR)
CALL REPLAC(STSI,TEMP,STWT,KFDA,KLDA,NYR)
IF (KPROPT.NE.1) GO TO 5
K=K + 1
IF(IFORC.NE.®.AND.L.LE.IFTNY.AND.KEBACK.EQ.®)CALL TABLE(TEMP,LFD1,
1LLD1,K,1,4,STDEV)
XXxxx CODE CHANGE - BRIAN C. MONSELL - 5-84
IF (KSECT.EQ.2) GO TO 6
XXXx1x CODE CHANGE ENDS
IFCIFORC.NE.®.AND.L.LE.IFTNY.AND.KEBACK.EQ.1 )CALL TABLE(TEMP,LFD,L
i1LD1,K,1,4,STDEV)
IF (IFORC.EQ.Q) CALL TABLE(TEMP,LFD,LLD,K,1,4,STDEV)
IFC(IFORC.NE.®.AND.L.GT.IFTNY)CALL TABLE(TEMP,LFD,LLD1,K,1,4,STDEV)
XXXxx CODE CHANGE - BRIAN C. MONSELL - 5-84
GO TO 5 J
6 IF(IFORC.NE.®.AND.L.LE.IFTNY.AND.KEBACK.EQ.1)CALL TABLE(TEMP,LFD1,
1LLD1,K,1,4,STDEV)
IF (IFORC.EQ.Q) CALL TABLE(TEMP,LFDi,LLD!,K,1,4,STDEV)

IF(IFORC.NE.®.AND.L.GT.IFTNY)CALL TABLE(TEMP,LFD1,LLD1,X,1,4,
1 STDEV)

XXxxx CODE CHANGE ENDS

S CALL USFB(KFDA,KLDA,NYR)
RETURN
END



APPENDIX E.6 : Corrections in PUNCH subroutine

SUBROUTINE PUNCH(X,MFDA,MLDA,J, IPOU)
C --- THIS SUBROUTINE OUTPUTS SERIES ON FILE MP.
DOUBLE PRECISION IDNT
COMMON /UNITS/ MT,MT2,MT1,MP,NG,NF
COMMON ~/WORK2/ TMP(12),ITMP(12),TMP2(24),TEMP(60)
COMMON /OPT3 s IDNT(9),LDEC(9),JFORM(20),JFMT
COMMON ~/0PT4 7 NUMB(9),IHOLD(9),NOP
COMMON /OPT9 s LFDA,LYR,LSTMO,LSTYR,LLDA,IDUM(4),NY, IFORC,LLDAF,
1 LLAF
DIMENSION X(1)
IHOLD(J) = 1
CALL IFMTS(JFORM,JFMT,LDEC(J),NY)
KFMT = JFMT+1
IF (LDEC(J).EQ.@.AND.JFMT.NE.1) KFMT = KFMT+10
IC = 1
NY1 = NY
IF (JFMT.NE.4.0R.NY.EG.12) GO TC 1
IC = 12/NY
NY1 = 12
1 NYR = L¥YR
C XxXxx CODE CHANGES - BRIAN C. MONSELL - 5/84
ML = MFDA - LFDA
IF (ML.EQ.Q) GO TO 24
IF (ML.GE.NY) GO TO 25
ML = MOD(LFDA,NY) + ML
IF (ML.LE.NY) GO TO 24
25 NYR = NYR + 1
24 KLDA = MLDA
C Xxxxx CODE CHANGES END
IF (JFMT.GT.2) GO TO 3
IF (JFMT.EQ.1) GO TO 3
KLDA = ((MLDA-1)/NY+1)XNY
IF (KLDA.EQ.MLDA) GO TO 3
KFDA = MLDA+1
DO 2 I = KFDA,KLDA
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2 X(I) = 0.0
3InN=1
IF (MFDA.GT.NY) M = (MFDA-1)/NYXNVY+1
KHCM=M
N = M+NY1-1
L = NVi
K = MFDA-1
KK = MFDA-M
IF (KK.EQ.8) GO TO 5
DO 4 I = 1,K
TAP2(I) = X(I)
4 X(I) = 0.0
S IF (N.LT.KLDA) GO TO 6
N = KLDA
L = N-M+1
6DO71I=M,N
7 TMP(I-M+1) = X(I)
IF (IPOUW.EQ.Q) GO TO 9
DO 81 = 1,L
8 TMP(I) = 100.0XTMP(I)
9 IF (LDEC(J).NE.®) GO TO 11
DO 10 I = 1,L
TP = TMP(I)
10 ITMP(I) = TP+SIGN(®.5,TP)
11 GO To (12,13,12,17,17,17,12,17,23,23,18,13,18,19,17,19,12,17,23,
1 23),KFMT
12 URITE(MP,JFORM) (TMP(I),I = 1,L),NYR,IDNT(J)
GO TO 20
13 IF (IPOW.EQ.®) GO TO 15
DO 14 I = 1,KLDA
14 X(I) = 100.0%X(1)
15 URITE(MP,JFORM) (X(I),I = KHCM,KLDA)
IF (IPOW.EQ.9) GO TO 21
DO 16 I = 1,KLDA
16 X(I) = X(I)/100.0
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GO TO 21

URITE(MP,JFORM) IDNT(J),NYR, (TMP(1),I = i,L)
GO TO 2o

WRITE(MP,JFORM) (ITMP(I),I = 1,L),NYR,IDNT(J)
GO TO 2o ‘
WRITE(MP,JFORM) IDNT(J),NYR,(ITMP(I),I = 1,L)
IF (N.EQ.KLDA) GO TO 21

M = M+NY1

N = N+NY1

NYR = NYR+IC

GO TO S

IF (KK.EQ.Q9) GO TO 23

DoeeI = 1,K

X(I) = TMP2(I)

RETURN

END



