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Analysis of Concurrent Seasonal Adjustment for Retail and Wholesale Series 

Michael 2. Shimberg L/ 
U.S. Bureau of the CenSUS 

I. Introduction and Summary 

This paper c-ares the present method of seasonal adjustment to 

different methods of concurrent seasonal adjustment for various retail 

and wholesale sales and inventory series. Various measures were used 

to determine which method of concurrent adjustment was the best and 

whether the best concurrent adjustment method was better than the 

present methcd of seasonal adjustment. The time span of this study 

was from October 1977 through December 1979, inclusive. 

For the present method, the X-11 seasonal adjustment program was executed 

twice a year and the last observation was the June or December unadjusted 

final estimate. The projected seasonal factors 2/ canputed from these 

executions of the X-11 program were used to adjust advance, preliminary, 

and final estimates as they became available. 

For concurrent adjustment, the X-11 program was executed each mnth 

included in the time span of this study. The last estimate input to 

the X-11 program was dependent upon the type of series and method of 

concurrent adjustmnt. Therefore, the last estimate input to the 

y The author is a mathematical statistician who works in Business Division 
at the Bureau of the Census. The views expressed in this paper are those 
of the author and do not represent official Census Bureau Policy. 

2/ In this paper, the term seasonal factor is defined as the product of 
the seasonal, trading day, and holiday factors. 
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X-11 program was either a final, preliminary, or advance estimate. If 

the advance estimate was the last observation, the observation me mnth 

prior to this estimate was a preliminary estimate. All observations 

prior to the preliminary estimate were final estimates. 

With the exception of retail sales series with advance estimates, the 

follming three methods of concurrent adjustment were evaluated: 

1. Only the last estimate (preliminary or final) was adjusted. 

2. The last two estimates were adjusted. 

3. The last two estimates and the estimate one year prior to 

the last estimate were adjusted. For this method, various 

current month-to-previous month and current year-to-previous 

year adjusted trends were derived frcan adjusted estimates which 

were computed by using seasonal factors generated from the same 

execution of the X-11 program. 

For retail sales series with advance estimates, five methods of 

concurrent adjustment were evaluated. For the first three methods, 

the last observation input to the X-11 program was the preliminary 

estimate. 

1. 'Ihe last observation, br preliminary estimate, was adjusted 

and the one month ahead seasonal factor was used to adjust the 

advance estimate. 

2. The last two observations (preliminary and final estbtes) were 

adjusted and the one month ahead seasonal factor was used to adjust 

the advance estimate. 



3. Same as method 2, except that the estimates one year prior to 

the preliminary and advance estimates were also adjusted. 

For methods 4 and 5, each time the the X-11 program was executed, 

the last observation input to the program was an advance estimate. 

4. The advance estimate was adjusted by the seasonal factor computed 

for the mnth with the advance estimate. However, the preliminary 

and final estimates and the estimates one year prior to the advance 

and preliminary estimates were adjusted by the seasonal factors 

ccquted from the X-11 execution for which the preliminary estimate 

was the last observation. Therefore, this method was equivalent to 

the third method, except for the computation of the adjusted advance 

estimate. With this r~thod, adjusted preliminary and final estimates 

were not dependent upon the advance estimate. 

5. 'Ihe last three observations; or advance, preliminary, and final 

estimates; and the estimates one year prior to the advance and 

preliminary estimates were adjusted. 

For all methods of concurrent adjustment and the present method of 

seasonal adjustment, various masures were computed that ccqared 

advance, preliminary, and final adjusted estimates and various 

mnth-tolrw>nth and year-tqear adjusted trends to "ideal" final 

adjusted estimates and trends. The X-11 program used all final 

estimates for the period January 1967 through December 1982 to 

compute seasonal factors which were used to derive “ideal” final 

adjusted estimates and trends for the time span of this study. 



J3y using the advance and preliminary adjusted estimates in the 

corrparisons instead of all final estimates, this study provides a 

realistic analysis of concurrent adjustment. These adjusted estimates 

and the month-t-r&h and year-to-year adjusted trends, derived from 

these estimates, are given the most attention by the users of these 

data. 

For all series, excluding the retail series with advance estimates, 

method 3 was the best according to the various measures used in this 

study. For the retail sales series with advance estimates, method 5 

had the best results for the various measures. Both these methods of 

concurrent adjustment were better than the present method of using 

projected factors. These results were expected as the adjusted 

estimates used in the various measures were derived frm the seasonal 

factors computed from the same X-11 execution which used all available 

estimates. 

If these methods of concurrent adjustment are iqlemented, final 

adjusted estimates will be computed fran different:X-11 executions. 

Therefore, it is possible that sana trends, derived frum these adjusted 

estimates, can be worse than the trends that wald be ocmputed if the 

present method of seasonal adjustment was used. Research will be 

ixq$emented to study the magnitude of this problem. 

Until research of this problem is canpleted, the present method of 

seasonal adjustment will continue to be used for all retail and 

wholesale sales and inventory series. 
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Section II of this paper describes the data and the design of the study. 

Section III shws the various masures used for determining the best 

method of concurrent adjustment and whether the best concurrent method 

is better than the present method of seasonal adjustment. Section IV 

discusses the results, and Section V describes the conclusions and 

recamx?ndations. 

II. Description of the Data and Design of the Study 

All of the kinds-of-businesses (KB's) that had inventory and/or sales 

estimates evaluated were included under one classification. For each 

classification used in this study, the follming shows the classification 

along with the estimates that were computed for each mnth during the 

time span of this study: 

Classification Estimates 

1. Retail Sales--Category 1 Advance, Preliminary and FiMl 

2. Retail Sales-Category 2 Preliminary and Final 
3. Retail Sales--Category 3 Advance, Preliminary and Final 
4. Retail Inventory FiMl y 

5. Wholesale Sales Preliminary and FiMl 

6. Wholesale Inventory Preliminary and Final 

Attachment 1 shms and describes the KB's that were used in this study 

for each classification. 

3J For KB's classified under retail inventory, a preliminary estimate 
for a particular month is released one month prior to the final 
estimate. However, the same ratio estimation procedure is used for 
both estimates. The only difference between the two estimates is 
that the final estimate is derived frcm nxxe respondents. 
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For a particular mjnth, the advance estimate is released approximately 10 

to 15 days after the last day of the respective rrronth. The preliminary 

estimate is released approximately 40 to 45 days after the last day of the 

respective month, and the initial final estimate is released approximately 

70 to 75 days after the last day of the respective month. The final 

estimate that replaces the preliminary estimte will be referenced as 

the initial final estimate throughout the remainder of this study. 

Also, the advance estimate is derived frcun a smaller sample than the 

saqle used to compute preliminary and final estimates. 

The KR's that were classified under Retail Sales-Category 1 obtained 

their advance, preliminary, and final adjusted estimates directly by 

dividing the undjusted estimates by their respective seasonal factors. 

The KB's classified under Retail Sales-Category 3 had their adjusted 

preliminary and final estimates muted by summing the adjusted 

preliminary and final estimates across all component KB's (classified 

under Retail Sales-Category 2) that comprise the respective KB. Also, 

their adjusted advance estimates were uomputed directly. 

The final unadjusted estimates used in this study were derived by 

benchmarking unadjusted estimates to the 1977 Census of Retail and 

Wholesale Trade and the 1978 through 1980 annual estimates obtained 

fran annual surveys of Retail and Wholesale Trade. Advance and 

preliminary unadjusted estimates were &rived in a manner that 

maintained the same advance to preliminary and preliminary to final 

unadjusted trends originally published. The fornulas used to derive 

advance and preliminary estimates are shun in Attachment 2. 



The "ideal" seasonal factors were derived by using final unadjusted 

estimates for the period January 1967 i/through December 1982 as 

input to the X-11 program A seasonal factor is considered "ideal" 

for a particular month when there are at least three years of data 

prior to and follming the respective month and the filter used for 

the rrronth is no longer than the seven-term filter, or the "3 x 5 

moving average filter". The "ideal" final adjusted estimates were 

derived by dividing the final unadjusted estimates by their respective 

"ideal" seasonal factors. Hwever, KB's classified under Retail Sales- 

Category 3 obtained their "ideal" final adjusted estimates by sumning 

the "ideal" final adjusted estimates across all component KB's that 

comprise the respective KB. The estimates and trends, computed from 

these "ideal" adjusted estimates, were cornpared to the adjusted 

estimates and trends ccquted for the present method of seasonal 

adjustmant and the various methods of concurrent adjustment. 

A. Present Method (Method A) 

The X-11 program was executed twice a year and the June and 

December final unadjusted estimates were the last observations. 

Projected seasonal factors were used to adjust advance, preliminary, 

and final unadjusted estimates as they became available. 

q All of the executions of the X-11 program used the January 1967 final 
unadjusted estimate as the first observation input into the X-11 program. 
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When the X-11 program was executed with the December final unadjusted 

estimate as the last observation, the last seven full years of data 

were used for deriving trading day factors r/ and shorter roving 

average filters were selected for each mnth, when appropriate. 

The option to derive holiday factors for the months affected by 

Easter, Labor Day, and Thanksgiving were used for the follcCng 

KB's classified under one of the categories in retail: 531100, 

541100, 554100, 580000, 591200, 560000, 561100, 560001, 566100, 

and 560002. Projected seasonal factors were used to derive advance 

adjusted estimates for the months February through August of 

the follokng year and to derive preliminary and final adjusted 

estimates for the months January through August of the following 

year. Also, the seasonal factors generated for all the months in 

the year containing the December final estimate were used to derive 

revised final adjusted estimates for the months January thrcxlgh 

November and the initial final adjusted estimate for the month of 

December. These adjusted estimates were coqared to the advance, 

preliminary, and final adjusted estimates that were computed in 

the follckng year. Because the December final estimate was 

computed after the January advance estimate of the follming year 

became available, the January adjusted final estimate one year 

prior to the January adjusted advance estimate was not revised. 

1/ Trading day factors were not &rived for any KB's classified under 
retail and wholesale inventory. 



When the X-11 program was executed with the June final unadjusted 

estimate as the last observation, the same trading day and holiday 

options used for the previous December execution were repeated. 

Also, shorter moving average filters were selected for each mnth, 

when appro;?riate. Projected factors were used to derive advance 

adjusted estimates for the months September through December of the 

current year and January of the follcxJing year, to derive preliminary 

adjusted estimates for the months September through December of the 

current year, and to derive final adjusted estimates for the months 

September through November of the current year. 

For 

1. 

2. 

3. 

this method, the following should be noted: 

For each month used in this study; advance, preliminary, and 

final adjusted estimates were derived fran the same seasonal 

factor. 

For mt months; the adjusted estimates, used to calculate 

current-to-previous month adjusted trends, were derived by 

using seasonal factors caquted from the same X-11 execution. 

For the months January through August, aln'mt all of the 

adjusted estimates, used to calculate current-to-previous 

year adjusted trends, were derived by using seasonal factors 

computed from the sama X-11 execution. 



Month 
in 1979 

Jan. 
Feb. 

!$l 
May 
June 
July 
Aug. 
Sept. 
Oct. 
NOV. 

Dec. 
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For each month in 1979, the follming table sho&s the month with 

the last unadjusted final estimate that was input to the X-11 

program to derive the seasonal factors used to adjust various 

current and previam year estimates. This table is also repeated 

for each method of concurrent adjustment. 

Currerit Year Estimates 

Advance Preliminary FiMl 

June 1978 Dec. 1978 Dec. 1978 
Dec. 1978 II I) 

June 1979 June 1979 June 1979 
” II ” 

n ” I( 

(1 I) Dec. 1979 

Previous Year Estimates 
Cmpared to 1979 Estimates 

Advance 

Dec. 1977 
Dec. 1978 

II 
n 
n 
8, 
I( 
1, 
,I 
I( 
u 
I, 

Preliminary 

Dec. 1978 
" 
" 
II 
I, 
II 
1, 
" 
I 
8‘ 
" 
" 

'Ihe follming shorn the classifications for which each of the 

estimates, or columns headings, in the preceding display were 

axnputed: 

Final 

Dec. 1978 



Estimates 

Advance 

*Preliminary 

*FiMl 

*Previous Year 
Estimate Coryared 
to 1979 Advance 

*Previous Year 
Estimate Compared 
to 1979 Preliminary 

Previous Year 
Estimate Ccxtpared 
to 1979 Final 
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Classifications for Which Estimates Were Computed 

Retail sales-categories 1 and 3 

Retail sales-all categories and Wholesale sales 
and inventory 

Retail sales-all categories, Retail inventory, 
and Wholesale sales and inventory 

Retail sales-categories 1 and 3 

Retail sales-all categories and Wholesale sales 
and inventory 

Retail inventory 

*For KB's classified under Retail Sales--Category 3, adjusted estimates 
were derived by aggregation; while the adjusted estimates for KB's in 
all other categories were obtained directly. 

B. Concurrent Seasonal Adjustment (Methods Bl, B2, B3, B4, and B5) 

1. Methods Bl, 82 and B3 

For the period September 1977 through January 1980, the X-11 

program was executed each month and the last observation was 

the preliminary estimate for all KB's classified under Retail 

Sales-all categories and Wholesale Sales and Inventory. For 

the KB's classified under Retail Inventory, the last observation 

was the final estimate. meJanuary throughJune concurrent 

executions of the X-11 program for a given year used the same 

trading-day, holiday, and roving average options that were 

used when the December final unadjusted estimate of the previous 

year was the last observation under Method A. The July through 
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December concurrent executions of the X-11 program for a given 

year used the same options that were used when the June final 

unadjusted estimate of the given year was the last observation 

under Method A. 

a. Method Bl 

This method duplicated the method of concurrent adjustment 

that was implemented for other studies done at the Census 

Bureau. 

(1) Retail Sales-All Categories and Wholesale Sales 
and Inventory 

The seasonal factor computed for the last observation, 

or the mnth with the preliminary unadjusted estimate, 

was used to obtain the adjusted preliminary estimate 

and the projected seasonal factor for the follming 

month was used to compute the adjusted advance estimate. 

The previous month initial final adjusted estimate was 

derived by dividing the unadjusted estimate by the 

seasonal factor that was muted for its preliminary 

estimate. When the January preliminary unadjusted 

estimate was the last observation input into the X-11 

program, the seasonal factors ccquted for all months 

in the prior year were used to derive revised final 

adjusted estimates. These revised final adjusted 

estimates were cxxnpared to advance and preliminary 

adjusted estimates of the following year. Because 
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the January preliminary estimate was muted after 

the January advance estimate, the January final 

adjusted estimate one year prior to the January 

advance estimate was not revised. 

For this method, the follcAng should be noted: 

1. For each month used in this study, the 

preliminary and initial final adjusted 

estimates were derived from the same seasonal 

factor. 

2. The adjusted estimates, used to calculate 

the current month advance to previous month 

preliminary trends, were derived by using 

seasonal factors computed from the same 

X-11 execution. However, the adjusted 

advance estimates were derived by using 

one mnth ahead projected factors. 

For each month in 1979, the following table shows 

the mnth with the last unadjusted preliminary 

estimate that was input to the X-11 program to 

derive the seasonal factors used to adjust various 

current and previous year estimates. 



Month 
iTi3i9 

Jan. 
Feb. 
Mar. 
April 
MY 
June 
July 
Aug. 
Sept. 
Oct. 
NOV. 

Dec. 

Current Year Estimates 

Advance 

Dec. 1978 
Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 

Preliminary 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

FiMl 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 
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Previous Year Estimates 
Compared to 1979 Estimates 

Advance Preliminary 

Jan. 1978 Jan. 1979 
Jan. 1979 n 

(2) Retail Inventory 

The seasonal factor computed for the last observation 

was used to obtain the final adjusted estimate. When 

the December final unadjusted estimate was the last 

observation input into the X-11 program, the seasonal 

factors ccarputed for all months in the year with the 

December estimate were used to derive revised final 

adjusted estimates. These revised final adjusted 

estimates were coqared to final adjusted estimates 

of the follckJing year. 

For each mnth in 1979, the follrW.ng table shms 

the month with the last unadjusted final estimate 

that was input to the X-11 program to derive the 

seasonal factors used to adjust various current and 

previous year estimates. 
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Month 
iiZ3i9 

Jan. 
Feb. 

;frl 
MaY 
June 
July 
Aug. 
Sept. 
Oct. 
NOV. 

Dec. 

Final (Last Previous Previous Year Estimate 
Observation) Month Final Curpared to 1979 Final 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

Dec. 1978 

b. Method B2 

(1) Retail Sales-All Cateqories and Wholesale Sales and 
Inventory 

The only difference from Method Bl was the ccsnputation 

of the initial final adjusted estimates. For each 

execution of the X-11 program, the seasonal factor 

computed for the month prior to the last observation, 

or the preliminary estimate, was used to obtain the 

initial final adjusted estimate. 

For this method, the adjusted estimates, used to 

calculate the current month advance to previous month 

preliminary trends and the current month preliminary 

to previous month final trends, were derived by using 

seasonal factors canputed for the same X-11 execution. 

Also, the calculation of the seasonal factor computed 

for the initial final estimate took into account the 

initial final estimate, or the revision of the 

preliminary estimate, and the follming month's 

preliminary estimate. 
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Month 
iiiTi9 

Jan. 
Feb. 

Z$l 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

This method would be the easiest to implement because 

seasonal factors are only used to adjust initial and 

revised estimates. 

For each month in 1979, the follming table shms the 

month with the last unadjusted preliminary estimate 

that was input to the X-11 program to derive the 

seasonal factors used to adjust various current and 

previous year estimates. 

Current Year Estimates 

Advance Preliminary Final* 

Dec. 1978 
Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 
Jan. 1980 

Previous Year Estimates 
Campared to 1979 Estimates 

Advance Preliminary 

Feb. 1978** Jan. 1979 
Jan. 1979 11 

” 

n 

R 

I 

* 

” 

I 

” 

” 

I 

*All periods under this column are different fram the periods that were 
displayed for n&hod Bl. 

**This period is different from the period that was displayed for method 
Bl. 
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(2) Retail Inventory 

The only difference from method Bl was the computation 

of the previous month final adjusted estimates. For 

each execution of the X-11 program, the seasonal factor 

computed for the last two observations were used to 

adjust the estimates of these observations. 

For this method, the adjusted estimates, used to 

calculate the current month to previous mnth trends, 

were derived by using seasonal factors computed from 

the same X-11 execution. Also, the calculation of 

the seasonal factor, cmputed for the previous nmnth's 

estimate, took into account the following month's estimate. 

For each month in 1979, the follming table shms the 

month with the last unadjusted final estimate that was 

input to the X-11 program to derive the seasonal factors 

used to adjust various current and previous year estimates. 

Current Year Estimates 

Month Final (Last Previous Month Previous Year Estimate 
iTi3i9 Observation) t0 FiMl’ Canpared to 1979 Final 

Jan. 
Feb. 

gz1 
fiY 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

Feb. 1979 
Mar. 1979 
Apr. 1979 
May. 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 
Jan. 1980 

Dec. 1978 
* 

” 

I 

I 

I’ 

I 

I 

n 

‘I 

w 

n 

*All periods under this column are different from the periods that were 
displayed for method Bl. 
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c. Method '83 

(1) Retail Sales-All Categories and Wholesale Sales 
and Inventory 

The only difference from mthod B2 was the computation 

of the previous year adjusted final estimates that 

were cayared to the adjusted preliminary and advance 

estimates of the follming year. For each execution 

of the X-11 program, the seasonal factor one year 

prior to the last observation was used to derive a 

revised final adjusted estimate that was compared to 

the adjusted preliminary estimate. Also, the seasonal 

factor one year prior to the month following the last 

observation, or the nronth with the advance estimate, 

was used to derive a revised final adjusted estimate. 

This method was equivalent to method B2 for deriving 

seasonal factors for computing advance, preliminary, 

and initial final adjusted estimates. 

For this method the adjusted estimates, used to calculate 

various current month to previous month and current year 

to previous year trends, were &rived by using seasonal 

factors muted frcm the same X-11 execution. Hmever, 

the adjusted advance estimates used to caqute rrronth-to- 

nu>nth and year-to-year trends, were derimd by using one 

month ahead projected factors. Also, the calculation of 

the seasonal factors that were computed for estimates one 

year prior to the advance and preliminary estimates took 



Month 
GiGi 

Jan. 
Feb. 

EL 
MaY 
June 
July 
wJ* 
Sept. 
Oct. 
NOV. 

Dec. 
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into account the initial final and preliminary estimates 

of the following year. 

For each month in 1979, the follwing table shaws the 

month with the unadjusted preliminary estimate that was 

input to the X-11 program to derive the seasonal factors 

used to adjust various current and previous year 

estimates. 

Current Year Estimates 

Advance 

Dec. 1978 
Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 

Preliminary 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

Final 

Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 
Jan. 1980 

Previous Year Estimates 
Canpared to 1979 Estimates 

Advance* 

Dec. 1978 
Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 

Preliminary* 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 19?9 
Oct. 1979 
Nov. 1979 
Dec. 1979 

*All periods under this column are different from the periods that were 
displayed for method B2. 

(2) Retail Inventory 

The only difference from method B2 was the wutation 

of the previous year adjusted estimates that were 

compared to the adjusted final estimates of the 

follming year. For each execution of the X-11 

program, the seasonal factor one year prior to the 

last unadjusted final estimate was used to derive the 

revised final adjusted estimate. 
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For this method, the adjusted estimates, used to 

calculate current month to previous month and current 

year to previous year trends, were derived by using 

seasonal factors from the same X-11 execution. Also, 

the computation of the seasonal factor calculated for 

the estimate one year prior to the final estimate took 

into account the final estimate of the follming year. 

For each month in 1979, the following table shcxJs the 

month of the last unadjusted final estimate that was 

input to the X-11 program to derive the seasonal factors 

used to adjust various current and previous year estimates. 

Month Final (Last Frevicus Month Previous Year Estimate 
iTi3i9 Observation) to Final Canpared to 1979 Final* 

Jan. 
Feb. 

$I1 
WY 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

Feb. 1979 
Mar. 1979 
Apr. 1979 
May. 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 
Jan. 1980 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

*All periods under this column are different from the periods that were 
displayed for method B2. 
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2. Methods B4 and B5 

Methods Bl, B2, and B3 used projected factors to ampute 

adjusted advance estimates. Because advance estimates are 

released almost as soon as they becoma available, using 

projected factors would be the most expedient way to derive 

adjusted advance estimates. 

Methods 84 and B5 used the concurrent factor that was computed 

for the advance estimate instead of the projected factor to 

derive adjusted advance estimates. These methods are only 

applied to the KB's classified under Retail Sales-Categories 1 

and 3. 

For the period October 1977 through February 1980, the X-11 

program was executed each month and the last observation, or 

unadjusted estimate, was the advance estimate. The February 

through July concurrent executions of the X-11 program for a 

given year used the same trading-day, holiday, and moving 

average options that were used when the December final 

unadjusted estimate of the previous year was the last 

observation under method A. The August thnxlgh January 

concurrent executions of the X-11 program used the same 

options that were used when the June final unadjusted 

estimate was the last observation under mthod A. 
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(a) Method B4 

'Ihis method is identical to method B3, except for the 

cxmputation of the advance estimate. The advance 

estimate used the seasonal factor that was computed for 

the advance estimate, to derive the adjusted advance 

estimate. 

For this method, the adjusted estimates, used to derive 

adjusted advance to preliminary trends and adjusted advance 

to previous year trends, were derived frcan seasonal factors 

computed from different X-11 executions. However, the 

seasonal factors used to derive the adjusted estimates, 

used in the computation of the trends described above, 

were derived from concurrent seasonal factors. For this 

method, the computation of seasonal factors, that would 

be used to derive preliminary and final adjusted estimates 

and adjusted estimates one year prior to the advance and 

preliminary estimates, would not be dependent on the 

advance estimate. 

The follming table shms for each month in 1979 the month 

with the last unadjusted advance estimate input to the X-11 

program (current year advance column only) and the rrw>nth 

with the last unadjusted preliminary estimate that was used 

to derive other current year and previous year estimates. 



Month 
im9 

Jan. 
Feb. 

!$:1 
May 
June 
July 
Aug. 
Sept. 
Oct. 
NOV. 

Dec. 

Current Year Estimates 
Previcxls Year Estimates 
Canpared to 1979 Estimates 

Pdvance* Preliminary Final Advance 

Jan. 1979 Jan. 1979 Feb. 1979 Dec. 1978 
Feb. 1979 Feb. 1979 Mar. 1979 Jan. 1979 
Mar. 1979 Mar. 1979 Apr. 1979 Feb. 1979 
Apr. 1979 Apr. 1979 May 1979 Mar. 1979 
May 1979 May 1979 Jun. 1979 Apr. 1979 
Jun. 1979 Jun. 1979 Jul. 1979 May 1979 
Jul. 1979 Jul. 1979 Aug. 1979 Jun. 1979 
Aug. 1979 Aug. 1979 Sept. 1979 Jul. 1979 
Sept. 1979 Sept. 1979 Oct. 1979 Aug. 1979 
Oct. 1979 Oct. 1979 Nov. 1979 Sept. 1979 
Nov. 1979 Nov. 1979 Dec. 1979 Oct. 1979 
Dec. 1979 Dec. 1979 Jan. 1980 Nov. 1979 
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Preliminary 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

*All perids under this column are different from the periods that were 
displayed for mathod B3. Also, all periods represent the mnth with 
the last unadjusted advance estimate input to the X-11 program. 

(b) Method B5 

This method was only used for the KB's in Retail Sales- 

Category lq. When the advance estimate was the last 

observation input to the X-11 program, the seasonal 

factors armputed for the advance, preliminary, and 

final estimates, and the estimates one year prior to 

the advance and preliminary estimates were derived 

from the same X-11 execution. Therefore, the adjusted 

estimates, used to compute various current month to 

previous month and current year to previous year 

trends, were &rived fram the same X-11 execution. 

2/ This method was not used for the KB's classified under Retail Sales- 
Category 3 because all preliminary and final estimates for KB's in 
this classification were derived by aggregation. 
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Month 
in 1979 

Jan. 
Feb. 

gr1 
&Y 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

For this method, the seasonal factors used to &rive 

adjusted preliminary and final adjusted estimates are 

dependent upon the advance estimates. Also, the advance, 

preliminary , and initial final estimates affected the 

computation of the seasonal factors that were used to 

derive adjusted estimates one year prior to the advance 

and preliminary estimates. 

The following table shms for each nxonth in 1979, the 

month with the last unadjusted advance estimate input 

to the X-11 program to derive seasonal factors used to 

canpute various current year and previous year adjusted 

estimates. 

Current Year Estimates 

Advance 

Jan. 1979 
Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

Preliminary 

Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 
Jan. 1980 

Final 

Mar. 1979 
Apr. 1979 
May. 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 
Jan. 1980 
Feb. 1980 

Previous Year Estimates 
Compared to 1979 Estimates 

Advance 

Jan. 1979 
Feb. 1979 
Mar. 1979 
2$x. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
*pt. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 

Preliminary 

Feb. 1979 
Mar. 1979 
Apr. 1979 
May 1979 
Jun. 1979 
Jul. 1979 
Aug. 1979 
Sept. 1979 
Oct. 1979 
Nov. 1979 
Dec. 1979 
Jan. 1980 
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III. Measures for Analyzinq Concurrent Adjustment 

The follo&ng notation will be used in this section: 

FINIDLt = The "ideal" final adjusted estimate for month t. 

FINt =The final adjusted estimate for nw>nth t. 

p=t = The preliminary adjusted estimate for nxxth t. 

-AD& = The advance adjusted estimate for nr>nth t. 

Month t represents a month in the time span that was used for 

analyzing the results frcxn this study (October 1977 thrcugh 

Decemter 1979, a total of 27 months). 

There were thirteen measures, shown balm, used to mare the 

results frcm the varicxs mthods of concurrent adjustment to the 

present method of seasonal adjustment. These measures used both 

absolute percent change and root mean square error computations. 

The first five measures dealt with various ccxrparisons of the 

adjusted estimates. Measures 6 through 9 dealt with various 

ccaparisons of current mnth to previous month adjusted trends, 

and measures 10 through 14 dealt with various comparisons of 

current year to previous year adjusted trends. The measures 

were as follm: 

Absolute Percent Chanqe Computations 

Level Canparisons 

Measures 

1. 1/27f: I(((FINt/FINIDL+1)*100)1 

2. l/27? I(((PREt/FINIDLt)-1)*100)1 
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3. l/27? 1 (((ADV,/FINIDL,)-l)*lOO)l 

4. b’27F I(((P=t/FINt)-l)*lOO)j 

5. l/27? IWAw,/pRE,)-l)*lOO)I 

Current Month to Previous Month Comparisons 

Measures 

6. l/27? 

7. l/27? 

8. l/27? 

( ( (PREt/FINt-l 1 - (FINIDLt/FINIDLt~l))*lOO) 1 

(WINt/FINt-1) - (FINIDLt/FINIDLt,l))*lOO)~ 

((u-q/pq-l) - (FINIDLt/FINIDLt,l))*lOO)~ 

9. l/27? I(((ADVt/P3Et-l) - (P=@IN,-l))*loo)l 

Current Year to Previous Year Ccmparisons 

Measures 

10. l/27? l(((PREt/FINt-l2) - (FINIDLt/FINIDLt~12))*100)~ 

11. l/2$ lWFINt/FINt-12) - (FINIDLt/FINIDLt,12))*100)~ 

12. l/d 1 (((ADVt/FINt-l2) - (FINIDLt/FINIDLt~12))*100)~ 
t 

13. l/27? I(((AWt/FINt-12) - (P~/FIN,l2))*100)) 
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Root Mean Square Error Canputations 

Level Comparisons 

Measures 

1. (l/27? ((((F11~,/F1N1DL,)-1)*100)**2))**1/2 

2. (l/27? ((((PRE@INID$)-1)*100)**2))**1/2 

3. (1/27q ((((AD$'FINIDLt)-1)*100)**2))**1/2 

4. (l/27$ ((((PREt/FINt)-1)*100)**2))**1/2 

5. (l/27? ((((~,/P~,)-i)*ioo)f*2))**1/2 

Current Month to Previous Month Caparisons 

Measures 

6. U/27$ U((PREt/FINt,l) - (FINIDLt/FINIDL+l))*lOO)**2))**l/2 

7. (1/27F ((((FIDt;;FINt-1) - 

8. (l/27? (wmt/pREt-l) - 

9. (l/27? (W~&'REt-1) - 

(FINIDLt/FINIDLt,1))*100)**2))**1/2 

(FINIDLt/FINIDL+1))*100)**2))**1/2 

(PREt/FINt-1))*100)**2))**1/2 

Current Year to Previous Year Comparisons 

Measures 

10. (l/27? ((W'RE@Nt-12) - (FINIDLt/FINIDLt-12))*100)**2))**1/2 

11. (l/27? ((((FINt/FINt-12) - (FINIDLt/FINIDLt,12))*100)**2))**1/2 

12. (1127F ((((AWt/FINt-12) - (FINIDLt/FINIDLt-12))*100)**2))**1/2 

13. (1127F W(AWt/FINt-12) - (PREt/FINt-12))*100)**2))**1/2 
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Mcst of the measures shun above used adjusted advance and preliminary 

estimates. The various adjusted estimates and trends included in these 

measures are given the n-c& attention by many of the users of these 

data. 

A. Level Cunparisons 

Measures 1 through 3 listed under each computation method 

(absolute percent change and root mean square error) shw hm 

close the adjusted final, preliminary, and advance estimates 

are to the "ideal" adjusted final estimate. The fourth and 

fifth measures for each computation method shm hm close 

the adjusted preliminary estimates are to the adjusted final 

estimates and hm the adjusted advance estimates coqare to 

the adjusted preliminary estimates. 

B. Current Month to Previous Month Comparisons 

Measures 6 through 8 listed under each axmputation method shm 

hm close various mnth-to-month adjusted trends are to the 

"ideal" mxth-to-month adjusted trend. Measure 9 Tares the 

adjusted advance to preliminary trend to the adjusted preliminary 

to final trend. These four measures are considered to be the most 

inportant measures for evaluating whether one of the methods of 

concurrent seasonal adjustment should be inylemented. Month-to- 

mnth adjusted estimates are given the mt attention by the mass 

media. 
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C. Current Year to Previous Year Comparisons 

Measures 10 through 12 listed under each computation method shcrsr 

hm close various year-to-year adjusted trends are to the "ideal" 

year-t-ear adjusted trend. Measure 13 cona>ares the adjusted 

advance to previous year trend to the adjusted preliminary to 

previous year trend. 

For each measure (absolute percent computation or root rrrean square 

error axnputation) one of the following three notations is shckJn in 

the follming table for each classification used in this study: 

1. The measure is denoted with an "X". This implies that the 

measure was not computed for any KB under the classification. 

or 

2. The methods of concurrent seasonal adjustment that will have 

identical results for the measure (e.g., Bl=B2=B3). This is 

because all the variables used in the nxaasure are computed 

identically. 

or 

3. 'Ihe measure is denoted with an “N”. 'Ihis implies that the measure 

was computed for the classification and none of the different 

methods of concurrent seasonal adjustment have identical results 

for the measure. 
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Classification 

Measure 

1 

2 

3 

Retail 
Inventory 

Retail Sales- 
Cateqory 2 and 
Wholesale sales 
and Inventory 

Bl=B2=B3 

X 

X 

B2=B3 

Bl=B2=B3 

X 

4 X B2=B3 

5 X X 

6 X B2=B3 

7 B2=B3 X 

8 X X 

9 X X 

10 X Bl=B2 

11 

12 

13 

Bl=B2 

X 

X 

Retail Sales 
Cateqory 1 

B2=B3=B4 

Bl=B2=B3=B4 

Bl=B2=B3 and 
B4=B5 

B2=B3=B4 

Bl=B2=B3 

B2=B3=B4 

X 

Bl=B2=B3 

B2=B3 

Bl=B2 and 
B3=B4 

X 

Nf 

N* 

Retail Sales 
Cateqory 3 

B2=B3=B4 

Bl=B2=B3=B4 

Bl=B2=B3 

B2=B3=B4 

Bl=B2=B3 

B2=B3=B4 

X 

Bl=B2=B3 

B2=B3 

Bl=B2 and 
B3=B4 

X 

N* 

N* 

*Bl is approximately equal to B2. All of the months will have the same 
results except, possibly, for January as the previous year initial final 
adjusted estimates for these two n&hods were quted from seasonal factors 
derived from different X-11 executions (see section II). 
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IV. Results of the Study 

Attachments 3 and 4 shm the results from this study. Attachment 3 shows 

various results for all KB's amprising each classification. For all 

classifications, the follckJing results for each applicable measure (using 

both absolute percent change and root mean square error camputations) 

are shown for each KB comprising the respective classification: 

1. The first line shms the results of the measure for each method 

of seasonal adjustment (methods A, Bl, B2, B3, B4, and B5). 

2. For each method of seasonal adjustment, the result was divided 

by the result muted for method A and expressed as a percent. 

These results are shown on the second line. A value less than 

100 indicates the method shm an improvement over method A. 

The best method of concurrent adjustment would have the smallest 

value. 

3. For mathods Bl, B2, B3, B4, and B5; the number of observations for 

which the results of the measure had a value less than the value 

obtained for mathod A was divided by 27 and expressed as a percent. 

Attachment 4 shms various results for each classification. For each 

classification, the follming results for each applicable measure 

(aholute percent change and root mean square error computations) are 

displayed: 

1. 'Ihe geometric mean (computed across all KB's that cm&se the 

classification) of the measure was calculated for each method of 

seasonal adjustment and is shm on the first line. 
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2. The geometric mean of the measure, computed in 1 above, for each 

method was divided by the result cquted for method A and expressed 

as a percent. This result is shun on the second line. A value less 

than 100 indicates the method shms an improvement over n&hod A. 

3. The average, or mean, of the percent of observations (canputed across 

all KB's that ccnrprise the classification) that methods Bl, B2, B3, 

B4, and B5 had a value less than the value obtained for method A. 

These results are shckJn on the third line. 

For all classifications, excluding Retail Sales-Categories 1 and 3, 

mathod B3 should be the best method of concurrent adjustment. For 

Retail Sales--Categories 1 and 3, the best methods should be respectively, 

methods B5 and B4 z/. These results are expected because the adjusted 

estimates, used in the computation of the various measures, are derived 

fran seasonal factors computed from the same X-11 execution which takes 

into account all available estimates. For each concurrent execution of 

the X-11 program, initial and revised estimates have an effect on the 

computation of seasonal factors for all back mnths. This effect 

diminishes for months further back in time. Even though it was expected 

that the best method of concurrent adjustment would be method B3, B4, 

or B5 the other methods were evaluated because they would be easier to 

inplemant. 

1/ For Retail Sales--Category 3, the only difference between method B4 and 
B3 is that method B4 used the concurrent seasonal factor instead of the 
one mnth ahead projected factor to derive adjusted advance estimates. 
Adjusted preliminary and final estimates were derived by aggregation. 
l'he use of the concurrent factor should provide better results for all 
measures that use the adjusted advance estimates in the computation. 
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The follming will be shorn for each classification: 

1. Ihe measure shorn in Section III that was calculated by using 

the absolute percent change amputation g/. 

2. For the Vest" method of concurrent adjustment (Method B3, B4, 

or B5), the percent ircprovement over method A. The percent 

iqrovement iS cquted in the follwing manner. 

GM of "Best" Method 
1- --- --- * 100 where 

GM of Method A 

GFI = the geometric mean. Also the geometric mean for 
both methods are displayed in Attachment 4. 

If the "best" method did not have the best percent ~rovemnt over 

method A, the follming will be shm for the next two columns: 

3. The method or n-&hods that actually had the best percent 

irryrovement over method A. 

4. For the method shorn in column 3, the percent improvement over 

method A. 

g/ The results computed for the measures that used the root mean square 
error computations will not be shckJn as the results are similar to 
the results that used the absolute percent change computations. 
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Retail Sales-Cateqory 1 

Measure Fran Section III 

Other Than Method B5 
Method With Best Percent 
Improvement Over Method A 

For Method B5 
Percent Improvemnt Percent Irrprovemnt 
Over Method A Method Over Method A 

Level Analysis 

1 . . 30.9 
2 19.9 
3 8.6 
4 11.6 
5 8.3 

Month-twMonth Analysis 

6 31.5 
8 18.3 
9 18.1 

Year-tcrYear AMlySiS 

10 12.9 
12 8.5 
13 6.7 

Retail Sales-Cateqory 2 

Measure Fran Section III 

For Method B3 
Percent Improvement 
Over Method A 

Level Analysis 

1 20.5 
2 17.5 
4 6.7 

Month-to-Month Analysis 

6 32.1 

Year-tcrYear Analysis 

10 11.3 

B4 12.3 

Bl or B2 13.8 
B4 8.8 
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Retail Sales-Cateqory 3 

Measure Fran Section III 

Other Than Method B4 
Method With Best Percent 
Improvement Over Method A 

For Method B4 
Percent Improvement Percent Improvement 
Over Method A Method Over Method A 

Level Analysis 

Month-to-Month Analysis 

6 34.3 
8 14.4 
9 21.3 

Year-to-Year Analysis 

10 16.3 
12 9.2 
13 9.1 

18.7 
13.5 
6.6 
8.2 
15.3 

Retail Inventory 

Measure Fran Section III 

For Method B3 
Percent Improvement 
Over Method A 

Lmel Analysis 

1 3.0 

Month-to-Month Analysis 

7 

Year-to-Year Analysis 

11 

10.0 

20.2 

B2 11.1 
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Wholesale Sales 

Measure Fran Section III 

For Method B3 
Percent Improvement 
Over Method A 

Level Analysis 

1 16.4 
2 8.1 
4 3.2 

Month-to-Month Analysis 

6 

Yearto-Year Analysis 

10 

Measure Fran Section III 

15.9 

.5 

Wholesale Inventory 

For Method B3 
Percent Improvement 
Over Method A 

Level Analysis 

1 23.9 
2 .8 
4 4.5 

Month-twMonth Analysis 

6 

Year-t-Year Analysis 

10 

4.3 

0 
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v. Conclusions and Recannendations 

According to the measures used in this study,' the best advance, 

preliminary, initial final, and previous year adjusted estimates 

were derived by using the concurrent adjustment method which used 

all available estimates as input to the X-11 program. The best 

mathod of concurrent adjustment for the various classifications 

included in this study were as follm: 

Classification Best Concurrent Method 

Retail Sales-Category 2, Retail 
Inventory, and Wholesale Sales 
and Inventory 

Method B3 

Retail Sales-Category 1 

Retail Sales--Category 3 

Method B5 

Method84 

For all classifications the best method of concurrent adjustment was 

proven to be better than the present method of seasonal adjustment. 

If the best method of concurrent adjustment is implemented, many of 

the final adjusted estimates will be derived fran different X-11 

executions instead of the X-11 execution that included all available 

estimates. Therefore, mnth-tmnth and year-to-year adjusted trends 

can be distorted, or worse than the trends derived from the present 

nu3thod of seasonal adjustment. 
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The follming measures, used in this study, shmed the distortion or 

possible distortion of adjusted trends when adjusted final estimates 

were not derived from the seasonal factors computed from the X-11 

execution that included all available estimates: 

1. Measure 10 or 11 (The result of year-to-year trends compared to 
the results of the year-to-year trends ccmputed 
from the "ideal" adjusted estimates). 

For all classifications used in this study, method B3 had the better 

results for the geanetric mean of this measure when compared to the 

results muted for method B2 or Bl. The previms year final adjusted 

estimate was not revised for method B2. For the follckling classifications: 

Retail Inventory, Wholesale Sales, and Wholesale Inventory, method A 

had better results for the geometric mean of this measure when ampared 

to the results carputed for method Bl or B2. 

2. Measure 7 z/ (The results of month-tenth trends compared to the 
results of the month-to-month trends camputed from the 
"ideal" adjusted estimates). 

For retail inventory series , method 82 or B3 had a 10 percent improvemnt 

over the present method. However, method Bl only had a 1 percent 

iqrovemnt over method A. Method Bl used seasonal factors from two 

different X-11 executions to derive the month-to-month trends derived 

from final adjusted estimates. 

!4J For this measure the KB's classified under Retail Inventory were the 
cmly KB's in this study to derive month-to-month trends frm adjusted 
final estimates. 
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These results indicate that if the best method of concurrent adjustment 

is implemented for each classification , other adjusted trends that were 

not analyzed in this study can be worse than the adjusted trends derived 

by using the present method of seasonal adjustment. Research should be 

done to study the magnitude of this problem. If research shms the 

problem is not significant , the best concurrent adjustment method for 

each classification should be implemented for all KB's comprising the 

respective classification. Otherwise, the results frcan studying the 

magnitude of this problem shculd be used to determine haw far back in 

time seasonal factors are to be used to derive adjusted estimates for 

each concurrent execution of the X-11 program. Also, the follming 

question rrust b answered: 

Will the users of these data accept adjusted estimates being 

revised each month even though their corresponding unadjusted 

estimates remain the same? 

Until research of this problem is caqleted, the present method 

of seasonal adjustment will continue to be used for all retail 

and wholesale sales and inventory series. 



'Attactint 1 

Retail Sales-Cateqory 1 

KB - Description 

1. 531100 Department stores 

2. 541100 Grocery stores 

3. 554100 Gasoline service stations 

4. 580000 Eating and drinking places 

5. 591200 Drug stores 

Retail Sales-Cateqory 2 

KB - Description 

1. 550001f Motor vehicle dealers (autcnxobile, boats, airplanes, 
motorcycles, and recreational vehicles) 

2. 553100* Auto and home supply stores 

3. 561100 Men's clothing 

4. 560001 -n's clothing 

5. 566100 Shoe stores 

6. 560002 Miscellaneous apparel (children's, family, custom 
tailors, and novelty shops) 

7. 57001 Furniture, floor covering, drapery, and upholstery 
stores 

8. 570002 Household appliances and radio and television stores 

9. 573300 Music stores 

Retail Sales-Cateqory 3 

KB - Description 

1. 550000* Motor vehicle dealers (550001 + 553100) 

2. 560000 Apparel and accessories stores 
(561100 + 560001 + 566100 + 560002) 

3. 570000 Furniture and home funding stores 
(570001 + 570002 + 573300) 

*Corrrx?ncing in 1982 advance estimates were tabulated directly for KB's 550001 
and 553100 as these KB's were sampled separately for the advance survey. 



Retail Inventory 

KB Description - 

1. KB's 531100, 550000, 560000, and 570000 have previously been defined. 

2. 540000 Total food stores (541100 + 542000 + 543100 + 
544100 + 54510 + 546000 + 549900) 

Wholesale Sales and Inventory 

KB Description - 

1. 501000 Automobiles and other motor vehicles 
(501200 + 501300 + 501400) 

2. 506000 Electrical goods (506300 + 506400 + 506500) 

3. 508000 Machinery, equipment and supplies 
(508100 + 508200 + 508300 + 508400 + 508500 + 
508600 + 508700 + 508800) 

4. 514000 Groceries and related products 
(514100 + 514200 + 514300 + 514400 + 514500 + 
514600 + 514700 + 514800 + 514900) 

5. 518000 Beer, wine and distilled alcoholic beverages 
(518100 + 518200) 



Attachment 2 

0 

rnt = the initial unadjusted advance estimate published for month t. 

PRE; = the initial unadjusted preliminary estimate published for month t. 

FINE = the initial unadjusted final estimate published for month t. 

AD"; = the unadjusted advance estimate for mxth t used in this study. 

PIE: = the unadjusted preliminary estimate for month t used in this study. 

FINE = the final unadjusted estimates for month t used in this study. 
The estimates were derived by benchmarking the unadjusted 
estimates to the 1977 Census of Retail and Wholesale Trade 
and the 1978 through 1980 estimates obtained from the annual 
survey of Retail and Wholesale Trade. 

Montht= represents an estimate in the time span of this study; 
October 1977 through December 1979, inclusive. 

1. Deriving unadjusted preliminary estimates used in this study 

PRXE = PRE;/FIN;-1 * FIN:_1 

Note: This fornula maintains the following relationship: 

Pm; = PREF 

FIN;-1 FIN;-1 

2. Deriving unadjusted advance estimates used in this study 

Note: This fomla maintains the following relationship: 
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65.9 
55.6 

‘;YS 
63:0 

0.527 
64.7 
44.4 



1 

I 
, 

I 

I 
I 

1 

I 

I 

i 

KB 

531100 
1 

741100 

554100 

f 
~BOOOO 

I 
p91200 
I 

I 
1 
i 

ABStPRE 

H:iZ:H: 

:io”o’ . 

ro:a: . 

0.922 
100.0 

ABSOLUTE PERCENT CHANGE 

/ FINIDl) 

HETN Bl METN 82 HETH 113 HETH 84 
MBl/MA MBZI/MA MB 3/MA MBQ/MA 

XMBl<MA kMB2<MA XMB3<MA XMBQ<MA 

“it”: 
7014 

OiiO! 
4811 

“ii’: 
51:9 

1.109 

t:*: . 

“;:“2’ 
59:3 

“;t”: 
70:4 

0.968 
69.2 
70.4 

OZO! 
48:1 

0.792 
85.9 
51.9 

‘dolt 
44:4 

“i:“: 
59:3 

0.506 

x . 

0.792 

::*; . 

‘d”X 
44:s 

0.968 

x . 

“doi’ 
4B:l 

Oii9$ 
51:9 

‘doi 
44:4 

“d”X 
59:3 

“iYZ 
59:3 

Ojt2i 
63:0 

RETAIL SALES 

CATEGORY 1 

ROOT MEAN SQUARE ERROR 

<PRE / FINIDL) WH 2 

HLi;%: M;;FWM~ METH Bl METH 82 METH B3 METN B4 
MBl/MA MBZ/MA MB3/MA MB4dlA 

XMBS<MA XMBl<MA XMBL<MA %MB3(MA XMB4<MA 

0.993 
71.0 
66.7 

hi8X . ‘ii379 
70:4 

1.239 65.7 %‘7’ 1.239 65.7 
70.4 70:4 70.4 

0.458 
78.5 
63.0 

0.675 
100.0 

0.596 0.596 0.596 0.596 
88.2 88.2 38.2 88.2 
48.1 48.1 48.1 48.1 

oit2: 
4811 

1i:7: 
4811 

1.092 
100.0 

0.942 
86.3 
51.9 

:itOt . '2: 
44:4* 

“i!“i 
59:3 

0.942 

kf . 

‘iZ 
44:4 

0.942 

2~ . 

1.362 
84.9 
44.4 

0.942 
86.3 
51.9 

1.362 
84.9 
44.4 

f G’t . 0.839 
77.9 
59.3 

0.839 
77.9 
59.3 

0.839 
77.9 

HETH B5 
MBS/MA 

XMB5<MA 

0.551 
81.7 , 
63.0 

0.999 
( ( 91.5 

48.1 

%“S 
48:l 

“ii”: 
63:0 



I 
I I 

! 

! 

I 

1 
I KB 

I 
531100 

I 
541100 

Is4100 

I 

580000 

591200 
, 

I 

ABSOLUTE PERCENT CHANGE 

ABStADV / FINIDL) 

Hg;/HMf H;‘sfX,;: H$;iB; M;;ff,;~ METH 84 
MBI/MA 

kMBl<MA XMB2<MA %MB3<MA %MBli<MA 

fiT’: . 102.2 1.783 102.2 1.783 1.783 102.2 1.553 89.0 
40.7 40.7 40.7 63.0 

0.976 1.001 1.001 0.948 
100.0 ‘3 

K”: 

. 29:6 
102.6 97.1 

29.6 44.4 

1.986 
‘ifar 

1.889 1.889 
100.0 

59:3 
95.1 95.1 ‘ii7: 
59.3 59.3 51:9 

:6X”: . l ii2i 
4811 

‘ii’: 
4811 

‘42’4” 
4811 

1.733 96.9 
40.7 

ft: . ‘4”: 
33:3 

‘6’0”: 
33:3 

‘4”: 
33:3 

‘ii”‘: 
63:0 

‘6”‘: 
63:0 

RETAIL SALES 

CATEGORY 1 

ROOT MEAN SQUARE ERROR 

(ADV 1 FINIDL) w* 2 

METH 85 
MBfi/MA ‘;;!&: M:;X;,:: M:;:,;: M::!,;: Hi;:/;: H:;t/;: 

%MBS<MA XMBlCMA %PlB2<MA %MBJ<MA XMB4<MA %MB5<MA 

1.553 2.109 2.125 2.125 2.125 1.907 1.907 
89.0 100.0 100.7 100.7 100.7 90.4 90.4 
63.0 40.7 40.7 40.7 63.0 63.0 

0.948 1.293 1.270 1.270 1.270 1.179 
97.1 100.0 98.2 98.2 ~38.2 

‘6’1’: 
91.1 

44.4 29.6 29.6 29.6 44:4 44.4 

1.778 
89.5 
51.9 

‘d”3 ” 
40:7 

2.436 2.358 100.0 96.8 ‘ii’: 
59.3 59:3 

2.076 2.005 100.0 96.6 ‘it”: 
48.1 48:l 

1.777 1.740 1.740 
100.0 97.9 97.9 

33.3 33.3 

2.358 2.188 
96.8 89.8 
59.3 51.9 

2ixo5 
48:l 

1.969 94.8 
40.7 

1.740 97.9 ‘2’: 
33.3 63:0 

2.188 
89.8 

, 51.9 

‘;s”x 
40:7 

‘2X 
63:0 



/ 
1 ) 

,-- 
‘\ 

. ,: 

KB 

531100 

/ 

541100 

I 
F54100 

i 
ha0000 
I 

i 
591200 

I 

/ 
I 

ABSOLUTE PERCENT CHANGE 

RETAIL SALES 

CATEGORY 1 

ROOT MEAN SQUARE ERROR 

ABStPRE / FIN) (PRE / FIN) *w‘2 

HETH A 
HA/HA 

0.686 
100.0 

fi:‘: . 

0.696 
100.0 

HETH Bl 
MBld’lA 

%MBl<MA 
HE/:: 
XMB2<MA 

0.562 
al.9 
37.0 

oizB: 
40:7 

0.300 0.309 
14.5 87.2 
37.0 48.1 

0.746 

‘JZ . 

0 .a26 

‘:k: . 

0.499 
99.5 
48.1 

Oii4: 
48:l 

0.696 0.696 0.696 0.751 
85.3 85.3 85.3 92.0 
63.0 63.0 63.0 55.6 

“4’: 
4811 

HETH 83 HETN B4 HETH B5 
MB31MA MB4/MA MBS/MA 

%MBZ)<MA %MB4<MA %MB5<MA 

0.582 
84.9 
40.7 

“6:“; 
40:7 

0.585 
85.2 
40.7 

0.309 

:ki . 

0.641 
92.1 
48.1 

0.309 
B7.2 
48.1 

“it”i 
63:0 

Oii4: 
48:l 

0.676 
97.2 
51.9 

0.497 
99.1 
48.1 

Oi409i 
4811 

0.444 
88.5 
51.9 

METH A 
MA/MA 

1.197 
100.0 

0.457 
100.0 

0.880 
100.0 

0.946 
100.0 

0.63B 
100.0 

METH 81 METH 82 
MBl/MA MB2/MA 

XMB 1 <MA %MBZ<MA 

WW,;f METH B4 HETH 85 
MBQ/MA MBS/MA 

XMB3<MA XMBQCMA %MB5<MA 

0.824 0.774 
68.8 64.7 
37.0 ” 40.7 

“G7; 
40:7 

“ii’: 
40:7 

“6it2: 
40:7 

Oi?‘i 
37:o 

0.411 
89.9 
48.1 

0.928 0.792 
105.5 90.0 

33.3 48.1 

0.411 

‘%! . 

0.792 
90.0 
48.1 

0.953 0.893 0.893 
100.7 94.4 94.4 

48.1 63.0 63.0 

0.624 
97.9 
48.1 

0.642 

‘X . 
:;6043 

48:l 

0.411 0.377 
89.9 82.4 
48.1 63.0 

0.792 ,, 0.901 
90.0 102.4 
48.1 51.9 

Oi:‘): 
63:0 

0.869 
91.9 
55.6 

0.642 0.551 
100.7 86.4 

48.1 51.9 



1 

I 
1 

I 
KB 

i 
j31100 
i 

I 
541100 

554100 

?a0000 

’ : 

591200 

HETH A 
MA/HA 

G’t . 

:i:‘i . 

1.645 
100.0 

1.477 
100.0 

:;t4; . 

HETH Bl HETH B2 HETH 83 METH 84 METH B5 
MBlfMA MB2/MA MB3/MA MB4/MA MB5iMA 

%MBl<MA XMBZCHA %MB3<MA %MB4<MA %MBS<MA 

1ii9: 
66:7 

1.395 
82.4 
66.7 

1i259: 
66:7 

1.355 1.503 
80.0 88.8 
74.1 66.7 

0.861 
102.1 

37.0 
ii:": 

37:o 

0.861 

'J54 . 

:;3't 
44:4 

0.738 0.753 
87.5 89.3 
51.9 63.0 

1.714 1.714 

'X . '::+i . 

1.416 1.416 
95.9 95.9 
55.6 55.6 

1.570 1.623 
95.4 98.7 
66.7 44.4 

1.416 1.347 
95.9 91.2 
55.6 63.0 

'i'i 
63:0 

1.146 1.146 1.146 

'1X . ':I*: . w . 

0.974 1.040 
85.1 91.0 
al.5 63.0 

RETAIL SALES 

CATEGORY 1 

ABSOLUTE PERCENT CHANGE 

ABSfADV / PREI 

: /’ 
.’ ! I 

..’ 

ROOT MEAN SQUARE ERROR 

(ADV / PRE) x)( 2 

2.378 
100.0 

1.075 
100.0 

:iv: . 
1.810 
100.0 

1.506 
100.0 

‘jibi . 
66.7 66.7 

1.024 
95.2 
37.0 

1.864 1.873 

Em; . 2-f . 

1.024 0.898 
"95.2 83.5 

37.0 51.9 

2.027 
85.2 
66.7 

1.024 
95.2 
37.0 

0.941 
' 87.5 

63.0 

2.262 

'Es: . 

%"Z 
55:6 

K”f 
44:4 

'it': 
55:6 

2.262 

w . 

'Pi4a0 
55:6 

2.064!, 2.086 
95.3 96.4 
66.7 44.4 

1.634 1.610 
90.3 88.9 
63.0 63.0 

1.439 1.439 1.439 1.270 1.324 
95.5 95.5 95.5 84.4 87.9 
44.4 44.4 44.4 al.5 63.0 

‘iPi . 



, 

I 
I 

KB 

I 

p31100 

I 
s41100 

i54100 
I 
I 

580000 

I 

591200 

ABSOLUTE PERCENT CHANGE 

ADS< (PREJFIN) - (FINIDL~FINIDL(-1))) 

1.716 
100.0 

0.869 
100.0 

1.156 
100.0 

fii’i . 

1.136 
100.0 

HETH Bl HETH B2 
MBl/MA MB2/MA 

XMB 1 <MA %MBZ<MA 

1.118 
65.1 
77.8 

‘if”: 
7718 

“i:‘: 
55:6 

0.729 0.729 
84.0 84.0 
59.3 59.3 

0.993 
83.9 
63.0 

OS’: 
66:7 

+X57” 
63:0 

0.85it 
74.9 
70.4 

1.005 1.005 1.005 
73.2 73.2 73.2 
59.3 59.3 59.3 

Od43 
7718 

HEA 
%MB3<MA 

HETH B4 HETH 85 
MB4/MA MBS/MA 

%MBQ<MA XMB5xMA 

Y5Z 
7718 

‘i:‘: 
7718 

“i:‘o’ 
59:3 

0.875 0.875 
75.6 75.6 
66.7 66.7 

0.742 

Pi: . 
Oii’2 

77:B 

RETAIL SALES 

CATEGORY 1 

PART B MONTH-TO-MONTH ANALYSIS 

0.987 
57. ., 
85.2 

0.696 
80.2 
59.3 

0.911 
78.8 
74.1 

1 .ooa 
73.4 
70.4 

“it’; 
a8:9 

ROOT MEAN SQUARE ERROR 

((PRE/FIN) - (FINIDL/FINIDl~-1))) Ho( 2 

METH A 
MA/MA 

METH 81 METH 82 METH B3 
MBl/MA MBL/MA MB3/MA 

%MB 1 <MA %MB2<MA %MB3<MA 

M;;;,;; METH B5 
MBS/MA 

%MB4<MA %MBS<MA 

i 
\ I 

-./ 

2.083 
100.0 

hi’: . 
1.326 
100.0 

1.844 
100.0 

1.321 
100.0 

1.399 1.344 
67.2 64.5 
77.8 77.8 

1.344 1.316 
64.5 63.2 
77.8 85.2 

0.915 0.862 
89.2 84.1 
55.6 59.3 

1.344 

?a5 
; l 

0.162 
84.1 
59.3 

0.862 0.802 
84.1 78.3 
59.3 ) , 59.3 

1.137 1.023 
85.8 77.1 
63.0 66.7 

‘i!‘: 
66:7 

1.023 1.089 
77.1 82.2 
66.7 74.1 

1.409 1.293 1.293 1.293 1.231 
76.4 70.1 70.1 70.1 66.8 
63.0 59.3 59.3 59.3 70.4 

1.005 
76.0 
70.4 

0.888 0.888 

42-a’ . fE . 

0 .a88 0.763 
67.2 57.8 
77.8 88.9 



I 

j ABSOLUTE PERCENT CHANGE 

ABSt(ADV/PRE) - (FINIDL/FINIDL(-11)) 

H;;HM; Hi;;,;; HE;;,;; M;;W,;f METH B4 
MB4/MA 

%MBl<MA %MBZ<MA XMBSCMA %MB4<MA 

KY . K’i: hi’3 
1.340 

37:o 37:o 
:iz73 

37:o 
85.5 
66.7 

:i:“i . ‘ii”7 
66:7 

‘ix”; 
66:7 

‘it”; 
0.991 

66:7 
83.3 
70.4 

fi3’i 
1.696 

. 98.3 
59.3 

580000 
I 

591200 

fii”i . ‘ix’: 
55:6 

ii:“: 1.487 
. 96.6 

59.3 

1.696 
98.3 
59.3 

‘it”: 
55:6 

‘G”X 
59:3 

1.696 1.550 
98.3 
59.3 E-i . 

‘2’: 
55:6 

1.215 93.3 
55.6 

1.501 
87.0 
66.7 

1.164 
89.3 
55.6 

1.487 1.253 1.127 
96.6 al.5 73.3 
59.3 63.0 74.1 

RETAIL SALES 

CATEGORY 1 

ROOT MEAN SQUARE ERROR 

((ADV/PRE) - (FINIDL/FINIDL(-1))) WH 2 

HETH 85 
MBS/MA 

XMBS<MA 

1.261 
80.4 
59.3 

0.946 
79.5 
74.1 

METH A 
MA/MA 

2.053 
100.0 

1.418 
100.0 

2.039 
100.0 

1.621 
100.0 

1.869 
100.0 

METN Bl METH 82 METH B3 METN 84 
MBl/MA MB2/MA MB31MA MBQ/MA 

%MBl<MA %MB2<MA %MBJ<MA %MB4<MA 

. . 

HEiH 85 
NBS/MA 

%MB5<MA 

1.995 
97.2 
37.0 

Y9Z 
37:o 

1.995 
97.2 
37.0 

‘if”: 
66:7 

1.496 
72.9 
59.3 

1.290 
91.0 
66.7 

‘9i9i 
66:7 

‘+I’; . %‘3 
70:4 

1.132 

SC’: . 

2.067 2.067 2.067 1.883 ), 1.816 
101.3 101.3 101.3 92.3 89.0 

59.3 59.3 59.3 74.1 66.7 

1.614 1.614 1.614 1.530 1.442 
99.5 99.5 99.5 94.4 89.0 
55.6 55.6 55.6 55.6 55.6 

‘iZ’t 
59:3 

1.794 1.794 
96.0 96.0 
59.3 59.3 

‘ii’: 
63:0 

1.374 
73.5 
74.1 



i 

RETAIL SALES 

CATEGORY 1 
I 

ABSOLUTE PERCENT CHANGE 
I 

I 
ABS((ADV/PRE) - (PRE/FIN)) 

KB M;;Wl& ",E;;,;: tl;;':,;: M;;;,;; METH B4 
MB4dlA 

XMBlWA XMBZWA XMB3<MA XMBQ<MA 

531100 1.342 1.218 1.311 1.311 1.091 1.113 
I 100.0 90.7 97.7 97.7 

x:'; . 
82.9 

I 55.6 55.6 55.6 74.1 

541100 0.843 0.738 I :iKi 
. 98.0 

:;5"2 
40:7 

!E"i 
40:7 85.7 

40.7 55.6 

554100 :A': 1.560 1.566 1.566 1.384 
. ‘X 107.4 107.4 94.9 

. 51.9 51.9 63.0 

580000 1.224 "ii't 1.063 'iE 0.992 
100.0 

59:3 
a6.a 81.1 
55.6 55:6 63.0 

591200 1.162 1.16B 1.168 0.970 

1 100.0 :G2: 44:4 ‘EZ . 100.5 51.9 83.5 74.1 
I 

METH B5 
MBSdlA 

XMB5<MA 

0.681 

3x . 

1.345 
92.3 
51.9 

0.991 
80.9 
70.4 

0.874 

ROOT MEAN SQUARE ERROR 

((ADVIPRE) - (PRE/FIH)) *I 2 

METH A 
MA/MA 

1.763 
100.0 

1.146 
100.0 

1.912 
100.0 

METH Bl METH 82 METH 83 METH 84 
MBl/MA MB2/MA MB3/MA MB4/MA 

XMBl <MA XMB2<MA %MBJ<MA XMB4<MA 

‘iz”: 
55:6 

1.630 1.630 1.457 
92.5 92.5 82.7 
55.6 55.6 66.7 

1.071 
93.4 
40.7 

1.998 
104.5 

37.0 

1.069 
93.2 
40.7 

‘df”X 0.885 
77.2 

40.7 55.6 

2.055 2.055 
107.5 107.5 

51.9 51.9 

1 .a37 1.787 
96.1 

,I 
93.4 

63.0 51.9 

1.551 1.326 1.400 1.400 1.325 
100.0 85.5 90.2 90.2 85.4 

59.3 55.6 55.6 63.0 

1.462 1.536 1.464 1.464 1.225 
100.0 105.1 100.1 100.1 83.8 

44.4 51.9 . 51.9 74.1. 

1i:9; 
74:1 

“it’! 
7411 

'3 
70:4 

1.106 
75.6 
77.8 



KB 

531100 

I 

P 

41100 

I 
554100 

I 

iaoooo 
4 

I 
591200 

i 

(- ‘) 
‘._ : 

RETAIL SALES 

CATEGORY 1 

PART C YEAR-TO-YEAR ANALYSIS 

ABSOLUTE PERCENT CHANGE ROOT MEAN SQUARE ERROR 

ABS<(CYPRE/PYFIN) - (FINIDL/FINIDL(-12)) ((CYPRE/PYFIN) - (FINIDL/FINIDL(-12)) NW 2 

?lETH A 
MA/MA 

1.191 
100.0 

:i;‘: . 

1.033 
100.0 

fii’t . 

0:713 
100.0 

METH Bl HETN B2 METH 83 HETH B4 HETH 85 
MB10lA MB20MA MB3/MA MB4/MA MBS/MA 

XMB 1 <MA XMB2QlA XHBJWA XMB4<MA XMB5<MA 

0.895 0.895 
75.1 75.1 
55.6 55.6 

0.940 
78.9 
70.4 

0.970 
81.5 
74.1 

0.620 

::*s3 . 

0.972 
94.2 
48.1 

0.620 
87.3 
55.6 

0.940 

E-43 . 

0.586 
82.6 
74.1 

0.586 0.616 
82.6 86.8 
74.1 63.0 

Oiqo7Z 
4811 

0.942 0.942 0.954 
91.2 91.2 92.4 
66.7 66.7 70.4 

0.937 
88.5 
55.6 

0.937 
88.5 ‘;I’! . 

“i!‘: 
66:7 

55.6 51.9 

0.621 0.601 

:a*: . 84.4 51.9 

vi 
51:9 

0.966 
91.2 
66.7 

0.601 0.601 
84.4 84.4 
51.9 59.3 

1.616 
100.0 

0.828 
100.0 

1.179 
100.0 

1.332 
100.0 

METH 81 METH B2 METH 83 
MBl/MA MB2dlA MB3/MA 

XMBl<MA XHBZQlA %MBJ<MA 

1.205 
74.5 
55.6 

1.205 1.325 1.325 1.379 
74.5 82.0 82.0 85.3 

0.745 
90.0 
55.6 

1.196 
101.5 

48.1 

1.189 
89.2 
55.6 

0.770 
89.3 
66.7 

55.6 ,70.4 

0.745 0.708 
90.0 85.5 
55.6 74.1 

1.196 
101.5 ‘Got 

48.1 66:7 

1.189 1.218 
89.2 91.5 
55.6 51.9 

0.770 
89.3 oi:“: 
66.7 51:9 

-\ 
i 

.> 

MrS;;W,;f METH B5 
MB51MA 

%MBQ<MA %MBS<MA 

70.4 74.i 

0.708 0.709 
85.5 85.7 
74.1 )I 63.0 

%O; 
66:7 

‘G3: 
70:4 

1.218 1.162 
91.5 87.2 
51.9 66.7 

“4:“: 
51:9 

0.689 79.9 
59.3 



KB 

531100 

I 
I 
541100 

1 

554100 
I 

I 
580000 

i 

b91200 

I 
I 

ABSOLUTE PERCENT CHANGE 

ABS<(CYADV,PYFIN) - (FINIDL/FINIDL(-12)) 

CATEGORY 1 

ROOT MEAN SQUARE ERROR 

((CYADV,PYFIN) - (FIHIDL/FIHIDL(-12)) H* 2 

HETH A METH Bl HETH B2 METH B3 HETH B4 METH 85 
HA/MA MB l/MA MB2,MA MB3,MA MB4,MA MB5,MA 

XMB1~MA %MB2~MA %MB3<MA XMBQ<MA XMB5~MA 

1.976 1.751 1.757 1.762 1.774 
100.0 88.6 88.9 89.1 89.8 

55.6 55.6 59.3 59.3 

1.150 1.166 
100.0 101.4 

33.3 

1.153 
100.3 

33.3 

1.154 
100.3 

40.7 

1.729 

:3*; . 

1.082 
94.1 
70.4 

Iif”: . 2.209 95.8 
63.0 

2i250t 
59:3 

‘6;‘: 
44:4 

2.122 
92.0 
59.3 

‘i:“t 
66:7 

:i:“i . 1.862 92.7 
70.4 

1 .a43 1.826 1.921 1.806 
91 .a 90.9 95.7 89.9 
70.4 63.0 51.9 74.1 

1.548 
100.0 ‘it”3 

40:7 

1.475 1.496 
95.2 96.6 
40.7 44.4 

‘G’X 
66:7 

1.417 
91.5 
63.0 * 

RETAIL SALES 

METH A 
MA/MA 

2.571 
100.0 

1.348 
100.0 

2.821 
100.0 

2:245 
100.0 

2.007 
100.0 

METH El METH 82 METH 83 
MBl,MA MB2,MA MB 3,MA 

%MBl<MA %MB2WA %MB3<MA 

IWlWt,;; METH B5 
MB5,MA 

XMB4WA %MB5<MA 

2.236 2.246 2.321 2.289 2.260 
87.0 87.4 90.3 89.0 87.9 
55.6 55.6 59.3 59.3 66.7 

v3: 
33:3 

2.749 2.748 2.755 2.617 , 2.704 
97.4 97.4 97.7 92.8 95.8 
63.0 59.3 44.4 59.3 66.7 

‘A”3 . 
70.4 

1.846 
92.0 
40.7 

1.323 
98.1 
33.3 

L$; 

40:7 

1.274 1.260 
94.5 93.5 
59.3 70.4 

2.086 2.036 2.140 2.021 
92.9 90.7 95.3 90.0 
70.4 63.0 51.9 74.1 

‘it4i 
40:7 

1.872 
93.3 
44.4 

‘2: 
63:0 



KB 

4 

i’ 

31100 

.-I 41100 

P I 
~54100 

I 
?a0000 

I 
591200 

1 

ABSOLUTE PERCENT CHANGE 

ABS(CCYADV/PYFIN) - <CYPRE/PYFIN)) 

1.934 
100.0 

0.993 
100.0 

1.968 
100.0 

1.693 
100.0 

METH Bl 
MBl/MA 

%MB1GlA 

1.570 

E-t . 

0.965 
97.2 
48.1 

hi’: 
51:9 

1.642 
97.0 
51.9 

‘4’9”: 
44:4 

1.576 
al.5 
70.4 

“2”f 
4811 

2.042 
103.7 

51.9 

13i2i 
51:o 

‘45’: 
44:4 

Hi;;,;; METH B4 
MB4,MA 

%MB3<MA XMB4<MA 

‘;I’! 

63:0 

1 95.5 .a47 

59.3 . 

0.986 0.891 
99.3 
40.7 x . 

1.946 98.9 ‘4i4; 
48.1 70:4 

1.667 1.711 
98.5 101.1 
51.9 51.9 

1.251 1.149 

Elt . 88.5 63.0 

RETAIL SALES 

CATEGORY 1 

METH 85 METH A METH 81 
MB50MA MA/MA MBl/MA 

%MBS<MA XMBlGlA 

1.745 
90.2 
74.1 

:;i5: 
2.152 

. 75.3 
70.4 

0.905 1.245 1.121 
91.1 100.0 90.0 
55.6 48.1 

1.902 
96.6 
59.3 

2.571 
100.0 h!‘i 

51:9 

1.631 2.047 1.881 
96.4 100.0 91.9 
55.6 51.9 

1.197 1.763 1.609 
92.2 100.0 91.3 
48.1 44.4 

ROOT MEAN SQUARE ERROR 

((CYADV/PYFIN) - (CYPRE/PYFIN)? )o( 2 

METH 82 M;;EW,;; METH B4 
MB20MA MB4,MA %Ui: 

%MB2<MA %MB3<MA XMBQCMA %MB5<MA 

2.165 2.440 2..604 
75.8 

Et 
91.2 

“70.4 . 59.3 

‘it”: 
1 237 

49.4 
1.172 

4811 
94.2 

40.7 44.4 

2.694 2.596 2.414 
104.8 

‘8f*i 
93.9 

51.9 . 70.4 

1.867 1.987 2.084 
91.2 97.1 101 .a 
51.9 51.9 51.9 

1.605 1.621 1.494 
91.1 91.9 84.8 
44.4 55.6 63.0 

2.431 

E-: . 

1.130 
90.8 
55.6 

t, 2.524 
98.2 
59.3 

1.984 
96.9 5 
55.6 

1.542 
87.4 
48.1 



KB 

550001 

I 
b53100 

I 
. 

P 

61100 

I 
560001 
i 
1 

i66100 

, 

560002 

1 

570001 

! 

570002 , 

I 
573300 
f , 

ABSOLUTE PERCENT CHANGE ROOT MEAH SQUARE ERROR I 

ABStFIN / FINIDL) (FIN 0 FINIDL) HH 2 

HETH A 
MA/MA 

:;t2t . 

:i3": . 

2.797 
100.0 

:;i21: . 

1.637 
100.0 

1.278 
100.0 

1.039 
100.0 

1.766 
100.0 

2.115 
100.0 

WY,;: HETH B2 
MB20MA 

%MBl<MA %MB2<MA 

2.llB c 2.019 
87.5 83.4 
55.6 74.1 

1.234 
72.5 
77 .a 

‘if”: 
59:3 

1.211 

5:*: . 

2.150 
76.9 
66.7 

‘it”3 
66:7 

1.089 
59.6 
74.1 

‘iYZ 
59:3 

1.121 1.121 
68.5 68.5 
63.0 63.0 

‘i:“d 
48:l 

1.110 
86.9 
48.1 

O.B86 
85.3 
51.9 

‘4f”; 
4811 

1.330 1.482 

x3*03 . E-i . 

2.091 2.050 
98.8 96.9 
44.4 40.7 

METH 83 
MB30MA 

%MB3<MA 

2.019 
83.4 
74.1 

'ji'i 
74:1 

2.150 
76.9 
66.7 

1.089 

x . 

1.110 
86.9 
48.1 

1.004 
96.7 
48.1 

1.482 
83.9 
51.9 

2.050 
96.9 
40.7 

RETAIL SALES 

CATEGORY 2 

PART A LEVEL ANALYSIS 

METH A 
MA/MA 

:;ta: . 

2.008 
100.0 

3.494 
100.0 

2.371 
100.0 

2.290 
100.0 

1.645 
100.0 

1.370 
100.0 

:i:‘: . 

:;t”t . 

METH El METH 82 
MBl/MA MB2/MA 

%MBl<MA %MB2<MA 

2.685 2.515 
90.1 84.4 
55.6 74.1 

METH 83 
MB30MA 

%MBJ<MA I 

2.515 
84.4 
74.1 

'it"f 
7718 

1.441 
71.7 
74.1 

2.906 2.527 
83.2 72.3 
59.3 66.7 

1.441 

%I . 

2.527 
72.3 
66.7 

1.690 1.416 1.416 
71.3 59.7 59.7 
66.7 74.1 74.1 

'2'5 
59:3 

1.460 
63.7 
63.0 

‘$7” 
63:0 

1.440 

5;-i . 

1.167 
85.2 
51.9 

1.386 1.386 
84.3 84.3 
48.1 48.1 

1.222 1.222 
89.1 89.1 
48.1 48.1 

1.709 
80.9 
63.0 

‘G55 
51:9 

2.876 2.637 
102.6 94.1 

44.4 40.7 

1.759 
83.2 
51.9 

'if': 
40:7 



KB 

550001 

! 

i53100 
i 

! 

361100 

I 
560001 

566100 

! 

560002 

570001 

570002 

573300 

ABSOLUTE PERCENT CHANGE 

ABStPRE / FINIDL) 

HETH A 
HA/MA 

:ii't . 

2.220 
100.0 

:i:“: . 

:it9: . 

:c: . 

fit’: . 

G’X . 

2.541 
100.0 

:if’t . 

METH Bl METH B2 METH 13 
MB1dlA M82dlA tlB3/MA 

%MB1~MA %MB2<MA XMB3WA 

‘2: 
59:3 

'ii"l' 
8115 

'2: 
59:3 

'+I"3 
8115 

2.160 
88.0 
59.3 

'Go3 
8115 

'2"; 
63:0 

'2'; 
63:0 

'2'3 
63:0 

'i:"': 
74:1 

1.171 

5; . 

'ix": 
59:3 

1.328 

:4-i . 

'6'; 
51:o 

3.570 
al.7 
70.4 

'2'3 
74:r 

1.171' 

:x*: . 

1.704 

:"94 . 

1.328 
86.3 
55.6 

'6"; 
51:9 

3.570 
al.7 
70.4 

1.504 
71.7 
74.1 

1.171 
82.9 
48.1 

'ii": 
59:3 

1.328 
86.3 
55.6 

'6"; 
51:9 

"G'I" 
70:4 

RETAIL SALES 

CATEGORY 2 

ROOT MEAN SQUARE ERROR 

(PRE 0 FINIDL) *it 2 

HETH A 
MA/MA 

:;:Yi . 
2.792 
100.0 

2.672 
100.0 

2.634 
100.0 

2.697 
100.0 

Y . 
:;i”o’ . 

3.036 
100.0 

:;z9: . 

METH El METH B2 METH 83 
MEL/MA MB20MA MB30MA 

%MBl+lA %MBZ<MA %MB3WA 

2.667 2.667 2.667 
82.9 82.9 82.9 
59.3 59.3 59.3 

'jk'i 
ail5 

2.190 
78.4 

2,.190 
78.4 

al.5 81.5 

2.151 2.151 2.151 
80.5 80.5 80.5 
63.0 63.0 63.0 

1.965 
74.6 
74.1 

Yi 
74:1 

'j3"Z 
74:1 

1.485 1.485 
76.8 76.8 
48.1 48.1 

2.497 2.497 
92.6 92.6 
59.3 59.3 

1.485 

i:.: . 

2.497 
92.6 
59.3 

1.654 1.654 1.654 
86.9 86.9 86.9 
55.6 55.6 55.6 

2.694 2.694 
88.7 88.7 
51.9 51.9 

'6:'; 
51:9 

"ii'3 
70:4 

4.927 4.927 
89.7 89.7 
70.4 70.4 



KB 

550001 

I 
>53100 

I 
61100 

1 
560001 
I 
! 
I 
~66100 

/ 

560002 

I 
570001 

i70002 

I 

i 
p73300 

I I 
I 
1 
; I 

; 
I 
I 

ABSOLUTE PERCENT CHANGE 

ABStPRE / FIN) 

METH A 
MA/HA 

K”i . 

:ii’o’ . 

:iiaf . 

:if’i . 

0.887 
100.0 

KX . 

0.861 
100.0 

:iz4t . 

:;lf”: . 

HETH 81 
M810MA 

%MBl<MA 

0.640 0.744 0.744 
85.0 98.8 98.8 
51.9 51.9 51.9 

1.506 
98.2 
37.0 

‘6”: 
74:1 

1.234 
80.5 
74.1 

1.697 
loo.8 

48.1 
‘ii’: 

70:4 

“it’: 
4811 

1.397 

E-t . 

0.721 
114.7 

48.1 

0.894 
loo.8 

51.9 

:i:“: 
33:3 

1.031 

%3 . 

‘iF7” 
66:7 

0.721 

‘X . 

1.031 

‘tbo*; . 

‘6”; 
66:7 

0.831 0.794 0.794 
96.5 92.2 92.2 
40.7 51.9 51.9 

‘4X 
51:9 

“43’: 
44:4 

1.318 1.318 
85.2 85.2 
59.3 59.3 

2.939 2.939 
86.4 86.4 
51.9 51.9 

RETAIL SALES 

CATEGORY 2 

(PRE 0 

METH A 
tlAd”lA 

0.910 
100.0 

1.775 
100.0 

K’f . 

0.780 
100.0 

1.036 
100.0 

1.940 
100.0 

1.176 
100.0 

E”G . 

4.530 
100.0 

ROOT MEAN SQUARE ERROR 

FIN) nr 2 

METH El METH 82 METH B3 
MBl/MA MB2/tlA MB3dlA 

%MB 1 WA %MBP<MA %MB3<MA 

0.761 
83.7 
51.9 

“4X9X 
51:9 

0.898 
98.6 
51.9 

‘4’9”: 
3710 

1.391 
78.4 
74.1 

1 391 
58.4 
74.1 

hi”: 
4811 

1.930 
86.3 
70.4 

1.930 
86.3 
70.4 

0.779 0.925 0.925 
99.9 118.6 118.6 
48.1 48.1 48.1 

‘iG4S 
51:9 

1.242 1.242 
119.9 119.9 

40.7 40.7 

:iE 
33:3 

‘45Oi 
66:7 

1.805 
93.0 
66.7 

1.153 1.054 1.054 
98.1 89.7 89.7 
40.7 51.9 51.9 

1.728 1.601 1.601 
90.8 84.2 84.2 
51.9 59.3 59.3 

4.442 4.122 4.122 
98.1 91.0 91.0 
44.4 51.9 51.9 



‘I ’ I 

i 
I 

j 
KB 

550001 
t 

I 
553100 
I 
I 
t 
561100 
I 
, 

560001 

1 

566100 

560002 

570001 
! 

.1 

570002 

573300 

ABSOLUTE PERCENT CHANGE 

ABS(<PRE/FIN) - CFINIDL/FINIDLt-1))) 

2.756 
100.0 

:;f”: . 

:;3”t . 

:i:‘x . 

2.498 
100.0 

2.031 
100.0 

K'! . 

:i:": . 

4.307 
100.0 

RETN Bl HETH B2 
MBl/MA MB20MA 

%MBl<HA %MB2<HA 
YEi: 
%MB3<MA 

'6:': 
70:4 

1.996 1.996 
72.4 72.4 
77.8 77.8 

55'1 
66:7 

'ix 
8512 

Y'X 
8512 

2.822 2.371 2.371 
84.0 70.6 70.6 
63.0 66.7 66.7 

1.683 1.561 1.561 
67.3 62.5 62.5 
77.8 al.5 al.5 

'ii": 
7718 

';'g"X 
70:4 

'4": 
70:4 

'd"f 
59:3 

1.684 
82.9 
55.6 

'ii"Z 
74:1 

'ip"X 
ails 

1.684 

E-s9 . 

1.205 
67.8 
al.5 

1.776 
72.5 
74.1 

'i2": 
74:1 

'ii"! 
74:1 

"4": 
70:4 

3.069 
71.3 
66.7 

"j!"3 
66:7 

RETAIL SALES 

CATEGORY 2 

PART B MONTH-TO-MONTH ANALYSIS 

ROOT MEAN SQUARE ERROR 

((PRE/FIN) - (FINIDL/FINIDL(-1))) ** 2 

METH A 
tlA0MA 

3.476 
100.0 

2.736 
100.0 

:;zi . 

:;;a! 
. 

2.972 
100.0 

:i’09: . 

2.060 
100.0 

2.873 
100.0 

5.617 
100.0 

METH El 
MB10MA 

XMB1<MA 

METH 82 
MB2d'lA 

%MB2<MA 

2.612 
75.1 
77.8 

2.864 
82.4 
70.4 

2.132 
77.9 
66.7 

'it": 
8512 

2.612 
75.1 
77.8 

i.865 
ia. 
85.2 

3iE 
63:0 

2.849 
71.0 
66.7 

‘Z’o’ 
66:7 

2.217 2.095 2.095 
69.5 65.7 65.7 
77.8 81.5 81.5 

‘ii”: 
7718 

1.805 
60.7 
70.4 

'ito; 
70:4 

2.556 2.583 2.583 
91.4 92.3 92.3 
59.3 55.6 55.6 

'G4i 
74:1 

1.536 1.536 
74.6 74.6 
81.5 al.5 

2.302 1.985 
80.1 69.1 
74.1 74.1 

‘ix”: 
74:1 

4.470 4.215 
79.6 75.0 
70.4 66.7 

4.215 

327” . 



I KB 

I 

550001 

b53100 

561100 

t 

560001 

~66100 

560002 

570001 

570002 

573300 

RETAIL- SALES 

CATEGORY 2 

PART C YEAR-TO-YEAR ANALYSIS 

ABSOLUTE PERCENT CHANGE ROOT MEAN SQUARE ERROR 

ABS((CYPRE/PYFIN) - (FINIDL/FINIDLC-12)) ((CYPRE/PYFIN) - (FINIDL0FINIDL(-12)) HH 2 

HETH A 
MA0MA 

2.079 
100.0 

2.068 
100.0 

:ix2x . 

1.360 
100.0 

1.337 
100.0 

:;xli . 

:z: . 

1.927 
100.0 

3.970 
100.0 

METH Bl 
MB10MA 

%MBlGlA 
%Gf 
XMB2.QlA 

METH B3 
MB 30HA 

%MB3-+lA 

1.69B 1.698 1.718 
81.7 81.7 82.6 
51.9 51.9 59.3 

1.821 1 .a21 1.835 
88.0 88.0 88.7 
55.6 55.6 63.0 

1.816 1.816 1.676 
94.2 94.2 87.0 
63.0 63.0 66.7 

K’; 
40:7 

:c4; 
40:7 

‘2”: 
55:6 

fiZ’! 
4811 

1.526 
114.1 

48.1 
‘i:‘: 

63:0 

1.622 1.622 1.587 
94.5 94.5 92.5 
55.6 55.6 51.9 

1.363 1.363 1.376 
90.0 90.0 90.9 
63.0 63.0 59.3 

‘4:‘: 
55:s 

‘4Z 
55:6 

1.817 2.436 
94.3 100.0 
55.6 

3.409 3.409 3.609 
85.9 85.9 90.9 
59.3 59.3 66.7 

METH A 
MA/MA 

2.638 
100.0 

2.765 
100.0 

2.419 
100.0 

1.773 
100.0 

1.588 
100.0 

ki’fl . 

:itat . 

5.093 
100.0 

METH Bl METH 82 METH 83 
MB1/MA MB20MA MB30MA 

%MBl<MA %MBZ<MA %IIBS<MA 

2.185 2’.185 
82.8 82.8 
51.9 51.9 

2.384 2.384 
86.2 86.2 
55.6 55.6 

2.172 
82.3 
5,?. 3 

2.400 
86.8 
63.0 

2.336 2.336 
96.5 96.5 
63.0 63.0 

2.162 
89.4 
66.7 

1.665 1.665 1.528 
93.9 93.9 86.2 
40.7 40.7 55.6 

2.017 2.017 1.487 
127.0 127.0 93.6 

48.1 48.1 63.0 

2.407 2.407 2.348 
97.4 97.4 95.0 
55.6 55.6 51.9 

1.743 

ix . 

2.348 
96.4 
55.6 

1.743 1.746 
87.9 88.1 
63.0 59.3 

2.348 2.281 
96.4 93.6 
55.6 55.6 

4.696 4.696 4.733 
92.2 92.2 92.9 
59.3 59.3 66.7 



i .-, 
i 

i 
1’ . . 

KB 
I 

550000 

I 

560000 

570000 

ABSOLUTE PERCENT CHANGE 

ABStFIN / FINIDL) 

H:iYH: HKi: %ut H~x!i/~: Mzv:: 
%MBlGlA %MB2<HA %MB3<MA %MB4<MA 

x9: . 1.971 85.8 1.901 82.7 1.901 82.7 1.901 82.7 
66.7 77.8 .- 77.8 77.8 

Kt . 1.031 0.956 
3z . ;t*rP . 

0.956 69.9 0.956 69.9 
70.4 70.4 

‘Iit’; . 1.013 88.3 1.066 92.9 1.066 92.9 1.066 92.9 - 
55.6 59.3 59.3 59.3 

RETAIL SALES 

CATEGORY 3 

PART A LEVEL ANALYSIS 

ROOT MEAN SQUARE ERROR 

(FIN , FINIDL) HM 2 

M;;~M; M;;fX,;: METH B2 METH 83 HETH B4 
MB2,MA MB3,MA MB40MA 

%MBl<MA %MB2<tlA %MB3<MA XMB4WA 

2.812 2.494 2.358 2.358 100.0 88.7 83.9 83.9 ‘2’: 
66.7 77.8 77.8 7718 

1.814 1.310 1.181 
100.0 72.2 

2”: 
65.1 

70.4 7c4 70.4 I 

1.464 1.275 1.318 1.318 1.318 
100.0 87.1 90.0 90.0 90.0 

55.6 59.3 59.3 59.3 



/ 
1 

/- .\ 
i. ! 

ABSOLUTE PERCENT CHANGE ROOT MEAN SQUARE ERROF 

ABStPRE , FINIDL) (PRE , FINIDL) NW 2 

KB METH A M;;;,;: METH B2 METH B3 METH 84 
MA/MA MB2,MA MB3,MA MB40MA 

%MBl<MA XMB2~MA %MB3<MA XMB4~MA 

M;;riM; t’l;;Wi,;: M;WB; METH B3 METH 84 
MB30MA MB40MA 

! 
XMBl~MA %MBZ<MA %MB3<MA XtlB4WA 

;s50000 

I . 
7 60000 

1 

2.341 
100.0 

'ii45 2.045 2.045 2.045 

59:3 
87.3 87.3 87.3 
59.3 59.3 59.3 * 

:iE . 1.051 1.051 
3 . t60-: . 

1.051 80.0 1.051 80.0 
66.7 66.7 

570000 
I :;t": . 

1.302 1.302 1.302 1.302 
59.3 92.8 59.3 92.8 59.3 92.8 59.3 92.8 

RETAIL SALES 

CATEGORY 3 

3.057 2.518 2.518 2.518 2.518 
100.0 82.4 82.4 82.4 82.4 

59.3 59.3 59.3 59.3 

1.638 1.307 1.307 1.307 1.307 
100.0 79.8 79.8 79.8 79.8 

66.7 66.7 66.7 66.7 

1.733 1.606 1.606 1.606 1.606 
100 :o 92.7 92.7 92.7 92.7 

59.3 59.3 59.3 59.3 



I . .’ 

c > . .’ 

ABSOLUTE PERCENT CHANGE ROOT MEAN SQUARE ERROR 

ABStADV , FINIDL) 

KB Minr; II;;;,;: I’Wl3l;; Il;;Wi;; METH B4 
MB4,MA 

%MB1~MA %MB2<MA XMBJ~MA %MB4<MA 
1 

? 50000 :i:‘x . 2.757 96.8 2.757 96.8 2.757 96.8 2.712 95.2 
i 

b 60000 

55.6 55.6 55.6 59.3 

- 

(ADV 0 FINIDL) Hn 2 

METH A METH El NETH 82 METH 83 METH 14 
MA/MA MB10MA MB20MA MB30NA MB40t’lA 

XMBlQlA %MBZ<MA %MB30lA %MB4<MA 

3.582 3.488 
100.0 97.4 

‘4;“: 3.488 3.418 
97.4 95.4 

~55.6 55:6 55.6 59.3 

! 

57000. 
/ 

:i:‘3 . :;ia: 37:o ;A&“; 37:o ga; 37:o 
1.856 

66.7 91.0 

2.246 2.214 2.215 2.111 
100.0 29.6 98.6 ‘ii’6’ 29:6 29.6 98.6 66.7 94.0 

2.702 2.721 2.721 2.523 
100.0 100.7 100.7 

z2i 
. 93.4 

37.0 37.0 37.0 66.7 

2.885 2.871 2.871 2.873 2.750 100.0 99.5 99.5 99.5 95.3 (, 

29.6 29.6 29.6 66.7 

RETAIL SALES 

CATEGORY 3 



--. 
J . . 

ABSOLUTE PERCENT CHANGE 

ABStPRE , FIN) 

KB n,5~tWH; N;;lZ,;: N;;fZ,;; NglZiB; NETH B4 
MB4,MA 

%MB1~MA %MB2~MA %MB3<NA %MB4<MA 

550000 0.748 0.653 

I 100.0 87.4 51.9 

;560000 0.631 0.624 
! 100.0 98.9 

33.3 

570000 :oi": . "4's 
0 40:7 

0.671 0.671 
89.7 89.7 
63.0 63.0 

0.622 0.622 
98.6 98.6 
55.6 55.6 

0.614 0.614 
87.5 87.5 
63.0 63.0 

0.671 
89.7 
63.0 

0.622 
98.6 
55.6 

0.614 

t:.: . 

RETAIL SALES 

CATEGORY 3 

ROOT MEAH SQUARE ERROR 

(PRE 0 FIN) HH 2 

METH A NETH 81 METH 82 METH 83 NETH 84 
MAdlA MB10MA MB20MA NB3,MA MB40MA 

%MBl<MA %MB2<MA %MB3<MA %MBQ<NA 

0.888 0.841 0.841 100.0 “iPa 
51:9 

94.6 94.6 0494: 
63.0 63.0 63:0 

0.807 0.798 0.781 0.781 
100.0 98.9 96.7 

og;a; 
96.7 

33.3 55.6 55:6 55.6 

0.849 0.823 0.785 0.785 
100.0 97.0 92.5 92.5 

0.785 ,, 
92.5 

40.7 63.0 63.0 63.0 



c- . . : I._ *’ 
, , --XI 

; 1 _...’ 

RETAIL SALES 

CATEGORY 3 

ABSOLUTE PERCENT CHANGE 

ABStADV , PRE) 

KB H;;WN; H;;;,;; Wii,flrf N;;y,;; NETH B4 
MB4,MA 

%MBl<MA %MB2<MA %MB3<MA %MB4<MA 

~50000 2.397 2.007 2.007 2.007 1.976 

1 100.0 83.7 70.4 83.7 70.4 83.7 70.4 82.4 81.5 

k60000 2.122 1.931 1.931 1.931 

'I 100.0 66.7 91.0 66.7 91.0 66.7 91.0 '2: 74:1 

b70000 2.187 2.047 2.047 2.047 
100.0 93.6 93.6 93.6 'ii"6' 

63.0 63.0 63.0 59:3 

ROOT MEAN SQUARE ERROR 

(ADV 0 PRE) HH 2 

NETH A METH El NETH B2 METH 83 METH B4 
MA/MA MBl,MA MB2,MA MB 3,MA MB40MA 

%MB1<MA %MB2<MA %MB3<MA XMB4<MA 

3.095 2.617 2.617 2.617 2.603 
100.0 84.6 84.6 84.6 84.1 

70.4 70.4 * 70.4 81.5 

2.680 2.445 2.445 100.0 91.2 91.2 '4:': 
66:7 

'iE 
66.7 66.7 74:1 

2.846. 2.656 2.656 2.656 2.439 
100.0 93.3 93.3 93.3 85.7 

63.0 63.0 63.0 59.3 



KB 

550000 

I 
560000 

I 

570000 

i 

I 

I 

RETAIL SALES 

CATEGORY 3 

PART B MONTH-TO-MONTH ANALYSIS 

ABSOLUTE PERCENT CHANGE 

ABS((PRE/FIN) - (FINIDL/FINIDLC-1))) 

N:$l: H;i?/i: Ni;:/:: H;;!/:; ':;:,;: 
%MBl<MA XMB2d’lA XMB3d’lA %MB4<MA 

ROOT MEAN SQUARE ERROR 

((PRE/FIN) - CFINIDL/FINIDL(-1))) WM 2 

METH A NETH El METH 82 NETH 83 HETH 84 
MA/MA MB10MA MB2,MA MB 30tlA MB40MA 

%MBl<MA %MB2<MA %MB3<MA %MB4<NA 

:i”o”: . 2.133 
3 . 

1.899 72.1 1.899 72.1 1.899 72.1 
77.8 77.8 77.8 

3.279 2.695 2.457 2.457 2.457 
100.0 82.2 74.9 74.9 74.9 

70.4 77.8 77.8 77.8 

hi”: . ‘if”t 
8512 

1.090 58.5 1.090 58.5 1.090 58.5 2.127 100.0 1.482 1.373 
69.7 85.2 64.5 ‘it’: 

1.373 
al.5 64.5 al.5 81.5 

81.5 81:5 81.5 

1.471 1.137 0.989 0.989 0.989 1.416 
100.0 

1.304 
77.3 

1.304 
67.3 67.3 67.3 

K3i 
. 'iZ"i 75.0 75.0 

74.1 85.2 85.2 85.2 
2.: 

. 8512 85.2 85.2 

i 



/- ‘\ 
.! 

--. 

) 
. ..’ 

! 
5 

KB 

60000 

70000 

RETAIL SALES 

CATEGORY 3 

ABSOLUTE PERCENT CHANGE 

ABS((ADV/PRE) - (FINIDL/FINIDL(-1))) 

RETN A HETH Bl HETH B2 HETH B3 NETH B4 
IlAOlA MB 1 /HA MBZ/MA MBJ/MA HB40MA 

%MBl~MA %MB2<MA %NB3<MA %MB4~MA 

:i705: . 2.691 97.9 2.691 97.9 2.691 97.9 2.505 91.1 
51.9 51.9 51.9 59.3 

:;zi . 2.083 93.9 2.083 93.9 ‘if”: ‘ii’: 
59.3 59.3 59:3 66:7 

2.023 1.886 1.B86 1 .B86 100.0 93.2 93.2 93.2 %‘X 
70.4 70.4 70.4 70:4 

ROOT MEAN SQUARE ERROR 

((ADV/PRE) - (FINIDL/FINIDL(-1))) I# 2 

METH A NETH Bl METH 82 METH 83 METH 84 
MA/MA MBl0MA MEL/MA MB3/MA MB40MA 

%MBl~MA %MB2+lA %MB3<MA XMB4QlA 

:G’o . 3.270 99.1 3.270 99.1 3.270 99.1 3.214 97.4 
51.9 ‘.51.9 51.9 59.3 

2.771 2.664 2iz 2 664 2.306 
100.0 96.1 46.1 83.2 

59.3 59:3 59.3 66.7 

2.533 2.455 2.455 2.455 2.252 

100.0 96.9 96.9 96.9 70.4 70.4 70.4 ;:*sp . 



I 
f 

KB 

550000 

560000 

I 
570000 

j 
I I 
I 
0 

ABSOLUTE PERCENT CHANGE 

ABS((ADV,PRE) - (PRE0FIN)) 

N;;;,;: METN 82 ?‘W;,B; METH B4 
REP/MA NB4,MA 

%MB1GlA %MB2<MA XMB3WA XNB4QlA 

2.481 2.003 ‘ii”: 2.001 1.879 
100.0 80.8 80.6 75.7 

74.1 55:6 55.6 77.8 

2.008 1.895 1.951 1.951 1.664 
100.0 94.4 97.1 97.1 82.9 

59.3 55.6 55.6 66.7 

ho3Oo3 . ‘4:‘: 
63:0 

1.985 86.2 1.985 86.2 1.786 77.5 
70.4 70.4 77.8 

RETAIL SALES 

CATEGORY 3 

ROOT MEAN SQUARE ERROR 

((ADV/PRE) - (PRE/FIN)) It* 2 

ll~;/HM; METH El METH 82 METH B3 METH B4 
MB10MA MB20MA MB3,MA MB40MA 

%MB1~MA %MBZ<MA %MBJ<MA XMB4<NA 

E”i . 2.513 82.2 2.373 77.6 2.373 77.6 2.262 73.9 
74.1 55.6 55.6 77.8 

2.702 2.531 2.484 2.186 
100.0 93.7 92.0 80.9 

59.3 55.6 66.7 

2.952 2.716 2.570 2.570 2.315 100.0 92.0 87.1 87.1 78.4 t, 

63.0 70.4 70.4 77.8 



RETAIL SALES 

CATEGORY 3 

C YEAR-TO-YEAR ANALYSIS PART 

ABSOLUTE PERCENT CHANGE 

ABS<CCYPRE/PYFIN) - (FINIDL/FINIDL(-12)) 

KB 
! 

M;;EiH; METN Bl HETN B2 METH B3 NETH B4 
MBl/MA MB2/MA MB30NA MB4/MA 

I %MB1~MA %MB2<MA %MB3<MA %MB4<MA 

5soooo 

j 

560000 

i 

570000 
! 
/ I 

1.985 1.637 1.637 1.623 

100.0 E-i . 82.5 63.0 ‘. al.7 59.3 

1.081 1.045 1.045 0.842 
100.0 96.6 96.6 77.9 

48.1 48.1 74.1 

hf’4 . YOdP ‘4:“: 
1.153 

92.1 
59:3 59:3 66.7 

‘ii2; 
59:3 

0.842 
77.9 
74.1 

2.515 2.081 2.081 2.060 2.060 
100.0 82.7 82.7 al.9 81.9 

63.0 63.0 5.9 .3 59.3 

1.252 1.252 1.020 1.020 

w . 102.4 48.1 83.4 74.1 83.4 74.1 ‘I 

1.153 1.542 1.469 1.469 1.380 1.380 
92.1 100.0 95.3 95.3 89.5 89.5 
66.7 59.3 59.3 66.7 66.7 

ROOT MEAN SQUARE ERROR 

((CYPRE/PYFIN) - (FINIDL/FINIDL(-12)) Hn 2 

METH A METH 81 METH 82 METH 83 HETH 84 
MA/MA MBl/MA MB20MA MB30MA MB4/MA 

%MBl<MA XMB2GlA %MBJ<MA %MBQ<NA 



I 

I 
RETAIL SALES 

CATEGORY 3 

i 
ABSOLUTE PERCENT CHANGE 

I ABS((CYADV/PYFIN) - (FIHIDL/FINIDL(-12)? ,’ 

, KB 
I 

t’l;XyN; N;;Fi,;: Hi;;,;; N;;FT,;f NETN B4 
MB4,MA 

%MBl<MA %MB2<NA XMB3<MA %MB4<MA 

550000 

560000 

570000 

I 

:i:‘i 2.686 2.601 
. 94.8 

2iYi “4:“: 
91.8 

48.1 
4811 4811 

59.3 ( 

x09 2.581 .. 2.418 
. 

‘4:“: 
63:0 96.7 90.6 

‘szi 
59.3 63.0 70:4 

2.654’ 2.572 
100.0 96.9 

‘ii’2 2.607 2.504 

63:0 
98.2 94.3 

63.0 63.0 66.7 

ROOT.MEAN SQUARE ERROR 

((CYADV/PYFIH) - (FINIDL/FINIDL(-121) wit 2 

l’W& NETH El METH B2 METH 83 METH B4 
MBl/MA MB2,MA MB3,MA MB40MA 

%MBl<MA %MB2<MA %MBJ<MA XMB4<MA 

f;“‘o’ 3.582 96.8 
48.1 

3.567 3.544 3.571 
96.4 95.8 96.5 
48.1 48.1 59.3 

3.495 3.386 3.352 
100.0 96.9 95.9 

63.0 59.3 

:ofa: . “ii’: 
63:0 

3.197 3.226 3.076 
97.3 98.2 93.6 
63.0 63.0 66.7 

“a:‘: 
63.0 70.4 

“ii’: . 



RETAIL SALES 

CATEGORY 3 

1 KB 

i 
i 
550000 

I 
‘rr60000 

i 
570000 
I 

1 

ABSOLUTE PERCENT CHANGE 

ABS(<CYADV,PYFIN) - (CYPRE/PYFIN)) 

R;;iiR; Hi;;,;: M;;W,;f METH B3 HETH B4 
MB 3,MA MB4,MA 

%MB1~MA %MBZ<NA XMB3<NA %MB4<MA 

2.637 2.211 2.189 2.342 2.388 
100.0 B3.8 ::-: 88.8 90.5 

66.7 . 70.4 63.0 

2.425 2.165 2.157 2.208 100.0 89.3 88.9 91.0 ‘ii’: 
66.7 66.7 55.6 5516 

x25 l 2.324 96.0 2.305 95.2 2.417 99.8 2.275 94.0 
55.6 55.6 40.7 59.3 

ROOT MEAH SQUARE ERROR 

((CYADV,PYFIH) - (CYPRE,PYFIH)) nw 2 

N;;lXM~ ?I~;;,;: M~;;,;~ NETH 83 METN 84 
MB30MA MB4,MA 

%MBl<MA %MBZ<MA %MB3dlA %MB4<MA 

3.342 2.841 2.817 3.018 3.100 
100.0 85.0 84.3 90.3 92.8 

66.7 70.4 70.4 63.0 

3.210 2.867 2.836 2.776 
100.0 89.3 88.3 

2i636i 
66.7 66.7 %i . 55:6 

:;:‘I . 2.971 93.7 2.956 93.2 3.097 97.7 ‘if’: I 
55.6 55.6 40.7 59:3 



I KB 
I 

I 
F31100 

j 

~40000 

i 

~50000 
, 

560000 

/ 

lj7OOOQ 

I 

ABSOLUTE PERCENT CHANGE 

ABStFIN , FINIDL) 

H;‘AyR; NETH Bl 
M810NA 

XNBlWA 

METH B2 METH B3 
MB2,MA MB 30MA 

XMBL~MA %MB3<NA 

0.550 0.528 0.528 
100.0 96.0 96.0 

40.7 40.7 

0.348 0.327 
100.0 94.1 

44.4 
“ii’: 

44:4 

0.769 100.0 :;f’X 
37:o 

ii3’1: 
37:o 

0.851 0.731 0.731 
100.0 85.8 85.8 

55.6 55.6 

0.510 0.525 

100.0 ‘Sf -7’ . 
:iz2z 

40:7 

“ii’: 
40:7 

0.327 
94.1 
44.4 

0.829 

wt . 

0.731 
85.8 
55.6 

0.525 
102.9 

40.7 

RETAIL INVENTORY 

PART A LEVEL ANALYSIS 

ROOT MEAN SQUARE ERROR 

(FIN 0 FINIDL) HH 2 

M;;E& ME;lB: M~;lZ,;; METH B3 
NB30MA 

%MBlGlA %MBZ<NA %MB3<MA 

0.658 0.627 0.627 0.627 
100.0 95.3 :g:; 95.3 

40.7 40.7 

0.409 
100.0 

0.965 
100.0 

0.937 
100.0 

0.634 
100.0 

0.399 0.399 
97.6 97.6 
44.4 44.4 

1.106 1.106 
114.6 114.6 

37.0 37.0 

0.839 0.839 
89.5 89.5 
55.6 ‘55.6 

0.665 0.665 
104.9 104.9 

40.7 40.7 

0 399 
47.6 
44.4 

1.106 
114.6 

37.0 

0.839 
89.5 
55.6 n 

0.665 
104.9 

40.7 



KB 

i31100 

! 
540000 

I 

~50000 

I 
;sSOOOO 
I 

570000 
I 

/ 

i 

( : 
\ 

/ -\. 
! ’ 

RETAIL INVENTORY 

PART B MONTH-Tp-MONTH ANALYSIS 

ABSOLUTE PERCENT CHAHGE ROOT MEAN SQUARE ERROR 

ABS((FIN/FIN(-1)) - (FINIDL/FINIDL(-1))) ((FIH/FIH(-1)) - (FINIDL/FINIDL(-1))) HH 2 

0.534 
100.0 

0.477 
100.0 

0.711 
100.0 

0.597 
100.0 

0.369 
100.0 

RETH Bl 
MBIdlA 

XNBl ..i!A 

0.508 
95.1 
48.1 

“6”: 
59:3 

0.815 
114.5 

40.7 

0.526 
88.3 
59.3 

0.455 

‘3E . 

f’?ETH B2 
‘lB20NA 

: a*lB2<MA 

0.473 
88.5 
63.0 

0.308 
64.7 
59.3 

K3: 
44:4 

Oiz9t 
70:4 

Z’S 
33:3 

“~Te!i/E 
%NBS<NA 

-“it’: 
63:0 

“ii”; 
59:3 

E”‘: 
44:4 

“is’: 
70:4 

ii:‘: 
33:3 

METH A 
MA0MA 

0.615 
100.0 

0.593 
100.0 

0.904 
100.0 

0.765 
100.0 

0.528 
100.0 

METH Bl METH 82 METH B3 
MB1dlA MB20MA MB30MA 

%MBl<NA %MBP<MA %MB3<MA 

0.590 0.569 
96.1 92.6 
48.1 63.0 

“E! 
63:0 

0.515 0.425 
86.9 71.8 
59.3 59.3 

1.002 

‘X . 

0.716 
93.7 
59.3 

0.960 
106.1 

44.4 

“;$fi 
. 

0.960 
106.1 

44.4 

0.667 0.667 
87.2 87.2 
70.4 70.4 

0.591 0.621 

‘:a*: . %‘Z . 

0.621 
117.5 

33.3 



KB 

;531100 

i 
540000 

,i 

I’ 

50000 

560000 

I 
570000 

; 

I 

RETAIL INVENTORY 

PART C YEAR-TO-YEAR ANALYSIS 

ABSOLUTE PERCENT CHANGE ROOT MEAN SQUARE ERROR 

ABS((CYFIN/PYFIN) - (FINIDL/FINIDL(-12)) ((CYFIN/PYFIN) - (FINIDL/FINIDL(-12)) #fr 2 

METH A 
MA/MA 

METH Bl METN B2 METH ib3 
M810MA MB20MA MB 3dlA 

%MBl<HA XMBZWA %MBS<MA 

METH A 
MA/MA 

NETH El METH 82 METH 83 
MB l/MA MB20MA MB30MA 

%MBl<MA %MB2<MA %MB3<tlA 

0.247 
100.0 

0.098 
100.0 

0.443 
100.0 

0.379 
100.0 

:iE’i . 

0.315 0.315 0.230 
127.6 127.6 93.1 

la.5 la.5 44.4 

0.248 0.248 
252.1 252.1 

14.8 14.8 

0.647 0.647 
146.0 146.0 

22.2 22.2 

0.113 

%5 . 

0.398 
89.7 
37.0 

0.366 0.366 0.230 
96.5 96.5 60.5 
48.1 48.1 63.0 

0.407 

‘tz . 

0.407 
167.4 

22.2 
“G’i! 

48:l 

0.388 
100.0 

0.137 0.323 
100.0 235.4 

0.546 
100.0 

0.492 
100.0 

0.333 
100.0 

0.428 0.428 0.291 
110.2 110.2 75.1 

18.5 18.5 44.4 

14.8 

0.323 
235.4 

14.8 

0 .a30 0.830 
152.1 152.1 

22.2 22.2 

0.509 0.509 0.266 
103.4 103.4 54.0 

48.1 48.1 63.0 

0.548 0.548 
164.6 164.6 

22.2 22.2 
“5:‘: 

4811 

---. i 
! . ,., 



i KB 

1 

501000 

I 
SB6000 

! 

508000 

I 
514000 

518000 

1 

ABSOLUTE PERCENT CHANGE 

ABStFIN 0 FIHIDL) 

2.654 
100.0 

f ii’; . 
0.901 
100.0 

Iit’: . 

‘1;:“: . 

RETH Bl 
NBl/MA 

%MBl<NA 

2.304 
86.8 
66.7 

‘4:‘; 
4811 

Vf 
44:4 

OiE 
51:9 

1.037 

t:*; . 

R;;;,Bi HETH B3 
MB 3,NA 

%MB2<NA %MB3<NA 

2.095 2.095 
79.0 79.0 
74.1 74.1 

1.045 

:a*!: 
Y4i 

. 66:7 

0.858 0.858 
95.2 95.2 
48.1 48.1 

0.870 87.6 “if’: 
51.9 51:9 

0 .a87 0 .a87 

73.8 74.1 E-t . 

‘, , 

WHOLESALE SALES 
I 

PART A LEVEL ANALYSIS 

ROOT MEAN SQUARE ERROR 

(FIN 0 FINIDL) ifH 2 

M;itXM; METH Bl METH 82 NETH 83 
MBl,MA MB20MA MB3,MA 

%MB1GlA %MB2<MA %MB3<MA 

:E ‘d9f 
2.542 2.542 

. 
66:7 E 

77.8 
. 74.1 

1.697 1.582 1.416 1. s 16 
100.0 93.2 83.4 a .4 

48.1 66.7 66.7 

1.235 1.310 1.198 1.198 
100.0 106.1 97.0 97.0 

44.4 48.1 48.1 

:oKi . 1.083 
“5193 . 

0.994 81.8 0.994 al.8 
51.9 51.9 

1.464 1.247 
100.0 85.2 

‘il’i 1.132 
77.3 

66.7 74:1 74.1 



KB METH A 
MA/MA 

~01000 2.760 
, 100.0 

506000 
I 

I 
508000 

1.505 1.466 1.466 
100.0 97.4 97.4 

514000 

:oiat . 

1.118 
100.0 

618000 
:;“043 . 

ABSOLUTE PERCENT CHANGE 

ABStPRE I FINIDL) 

METH Bl METH 82 NETH B3 
MBl/MA MB20MA NBJdlA 

XMBlWA kMB2QlA XMB30lA 

2.331 2.331 2.331 
84.5 84.5 84.5 
74.1 74.1 74.1 

55.6 55.6 

1.456 1.456 
105.1 105.1 

48.1 48.1 

0.978 0.978 

87.5 48.1 3:-: . 

2.297 2.297 

86.8 63.0 K! . 

(PRE 0 FINIDL) )o( 2 

NETH A METH Bl YETH 82 METH 83 
MA/MA MBl/I?A MB20MA MB 30MA 

%MBl<MA %MB2<MA %MBJ<MA 

1.466 
97.4 
55.6 

3.390 ‘f e-9 f ,029 3.029 
100.0 . : “9.’ 89.3 

74.1 74.1 74.1 

:0x8: . 1.967 99.1 1.967 99.1 1.967 99.1 
55.6 55.6 55.6 . 

1.456 . 
105.1 

48.1 

0.978 
87.5 
48.1 

1.693 1 .a79 1.879 1.879 
100.0 111.0 111.0 111.0 

48.1 48.1 48.1 

1.264 ‘G9i 1.192 1.192 
100.0 

4811 
94.3 94.3 
48.1 48.1 

2.297 4.757 4.386 4.386 4.386 
86.8 100.0 92.2 92.2 92.2 
63.0 63.0 63.0 63.0 

WHOLESALE SALES 

ROOT MEAN SQUARE ERROR 

I 



!I. 
I 

KB 

1 

01000 

506000 

j 

5 08000 

14000 

ABSOLUTE PERCENT CHANGE 

ABStPRE , FIN) 

N;;/HN; ":;;,I: N~;~,t; METH B3 
NB3,NA 

%MBl<MA XMB2~MA %MB3<NA 

ROOT HEAH SQUARE ERROR 

(PRE 0 FIN) )o( 2 

NETH A METH El METH 82 NETH 83 
MAdlA MBl/MA MB2,MA MB3,MA 

%MBlGlA 5;MB2<MA %MB30lA 

:i:': . 2.214 100.9 '4:': 
5516 

2.130 97.1 :;:': . 2.597 100.2 2.424 93.5 2.424 93.5 
55.6 55.6 55.6 55.6 55.6 

0.915 0.905 
100.0 98.9 

:i:“: . 
0.485 
100.0 

2.153 
100.0 

29.6 

1.067. 
96.9 
33.3 

0.916 
lg.: __ 

. 

1.122 
101 .a 

51.9 

0.531 0.489 
109.5 loo.8 

63.0 63.0 

‘4E . 
59.3 

0.916 1.229 1.225 1.273 
100.1 100.0 99.7 103.6 
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