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I. INTRODUCTION 

This paper d iscusses the major s t a t i s t i c a l  
f e a t u r e s  of the e d i t i n g  and imputa t ion  system 
used fo r  the Energy I n f o r m a t i o n  A d m i n i s t r a t i o n  
[EIA) weekly pet ro leum surveys.  The obJec t i ves  
of t h i s  d i scuss ion  are (1) to present  the main 
ideas behind the ove ra l l  design of t h i s  system 
and (2) to show how va r ious  s t a t i s t i c a l  problems 
which arose in implement ing t h i s  design were 
analyzed and reso l ved .  A d d i t i o n a l  d e t a i l s  on 
these surveys can be found in The Weekly 
Petroleum Sta tus  Report:  Technical  Background 
(Energy I n f o r m a t i o n  A d m i n i s t r a t i o n  1983, Ch. 2) .  

The s i x  weekly pet ro leum surveys c o l l e c t  data 
on petro leum r e f i n e r y  opera t i ons ,  and on imports 
and i n v e n t o r i e s  of crude o i l  and se lec ted  
petro leum p roduc ts .  Reports of a c t i v i t y  fo r  the 
week ending 7:gO am Fr iday  are due at the EIA by 
5:gO pm on the f o l l o w i n g  Honday. Approx imate ly  
45g survey forms, submi t ted  by a sample of the 
la rger  U.S. o i l  companies, must be processed by 
noon He dnesday to a l l ow  p u b l i c a t i o n  of the 
Weekly Petroleum Sta tus  Report on Thursday morn- 
ing.  Given t h i s  t i g h t  p roduc t ion  schedule, 
automated e d i t i n g  procedures were needed to 
screen the incoming survey data, and imputa t ion  
procedures were requ i red  to impute both fo r  
respondents miss ing the r e p o r t i n g  dead l ine  and 
fo r  repor ted  va lues reJected dur ing  the 
automated e d i t i n g .  

The t y p i c a l  weekly survey form is a one-page 
g r i d ,  in which the rows are petro leum products  
and the columns are geographic r eg i ons .  Re- 
spondents are r e q u i r e d  to enter  t h e i r  volumes 
fo r  the week i n to  the a p p r o p r i a t e  c e l l s  of the 
forms. These data are a l l  q u a n t i t a t i v e ,  and 
present  few o p p o r t u n i t i e s  to v e r i f y  the i n t e r n a l  
cons is tency  of the forms, except f o r  checking 
tha t  the U.S. t o t a l  l i ne  is indeed the sum of 
i t s  p a r t s .  However, the same u n i t s  r epo r t  to 
the survey each week, thereby  p r o v i d i n g  an ex- 
c e l l e n t  o p p o r t u n i t y  to match incoming data 
aga ins t  company-spec i f i c  h i s t o r i c a l  r e p o r t i n g  
p a t t e r n s .  I f  the r e p o r t i n g  p a t t e r n s  of the 
companies could be adequate ly  summarized, then 
the summary statistics could form the basis for 
both data editing and imputation. Assuming that 
satisfactory summary statistics for the 
historical data could be found, the next problem 
was deciding how to use these summary statistics 
to develop an operational editing and imputation 
system. 

Thus, two main s t a t i s t i c a l  issues emerged in 
the design of the e d i t i n g  and imputa t ion  system 
fo r  the weekly petro leum surveys:  

1. a data model ing issue, i . e . ,  how best to 
use the a v a i l a b l e  h i s t o r i c a l  weekly data 

~The author  wishes to thank James Diehl and 
T.C. Swann, both in the Energy I n f o r m a t i o n  
A d m i n i s t r a t i o n ,  fo r  t h e i r  comments on e a r l i e r  
d r a f t s  of t h i s  paper.  

to build summary statistics of company 
reporting patterns; and 

2. a data comparison problem, i.e., how to 
use the summary statistics to recognize 
improbable reports and to determine what 
to impute for nonresponse or faulty data. 

The rest o£ This paper will discuss these two 
issues. 

2. HODELING THE WEEKLY DATA 

One notab le  f e a t u r e  of completed 
c o l l e c t i o n  forms is tha t  most c e l l s  
b lank .  For example, on ly  a few bul 
companies have s torage f a c i l i t i e s  i 
of the Uni ted States,  and few repor 
ucts  surveyed.  As a r e s u l t ,  most c 
completed bulk te rmina l  form are em 

However, companies tend to repor 
products  in the same d i s t r i c t s  from 
week. F igure 1 con ta ins  several  t y  
quency d i s t r i b u t i o n s  of the p ropor t  

weekly data 
remain 

k te rmina l  
n a l l  reg ions  
t a l l  prod- 
e l l s  on a 
pry. 
t the same 
week to 

p ica l  fre- 
ion of weekly 

nonzero responses over the years 1981 and 1982. 
These distributions are strongly bimodal. It 
therefore seemed reasonable to start the mod- 
eling process by predicting whether or not an 
item would be reported in a given week, i.e., by 
predicting which cells of the forms would be 
filled. The usefulness of this idea was borne 
out by an earlier EIA study of outlier detection 
procedures ~Burns 198g], which showed that the 
various procedures tested were more effective 
when a distinction was made between zero and 
nonzero reports. A good predictor of the in- 
cidence o£ nonzero reports could serve both in 
editing to detect whether data were entered in 
the wrong cell of the form, and in imputation to 
determine when a nonzero quantity need be 
imputed. 

After the prediction of a nonzero report, the 
next logical step becomes the prediction of the 
magnitude of the report. This prediction could 
be based either on all reports (including 
zeroes~, or just on the nonzero reports. In 
other words, the choice is between an uncon- 
ditional p r e d i c t i o n  and a p r e d i c t i o n  c o n d i t i o n a l  
on a p r i o r  p r e d i c t i o n  of a nonzero r e p o r t .  For 
many ser ies ,  there  would be no d i f f e r e n c e  be- 
tween the two op t ions ,  s ince nea r l y  a l l  r epo r t s  
are nonzero. However, in se r i es  which show both 
zero and nonzero repo r t s ,  the model ing of non- 
zero r e p o r t s  seemed p r e f e r a b l e .  For instance,  
i f  a r e f i n e r y  shuts down fo r  a per iod  of t ime, 
i t  w i l l  submit zeroes fo r  inputs  and p roduc t ion  
dur ing  these weeks. Nhen the r e f i n e r y  resumes 
opera t ions ,  i t  w i l l  p robab ly  resume r e p o r t i n g  at 
about the pre-shutdown l e v e l .  In another case, 
impor ters  may not import every week, but the 
volumes repor ted  when there  is an import w i l l  
o f ten  be s i m i l a r .  IF the p r e d i c t e d  value were 
based on both zero and nonzero imports,  then the 
f requency and the volume would be confounded. 
As a r e s u l t  of the above c o n s i d e r a t i o n s ,  the 
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data model ing issue ~as separa ted  i n t o  two sub- 
issues:  I~l) model ing the magni tude of the non- 
zero r e p o r t s  and C2) model ing the i nc idence  of 
the nonzero r e p o r t s .  

Model ing Magn i tude.  In a d d i t i o n  to  the re -  
qu i rement  t h a t  the nonzero r e p o r t s  be modeled 
adequa te l y ,  the model ing  t e c h n i q u e  had to  sa t -  
i s f y  t h ree  o the r  r equ i r emen ts  i f  i t  were to  be 
implemented: [1) the t echn ique  had to  be [ r e l a -  
t i v e l y )  easy to  program, [2) the t echn ique  cou ld  
not r e q u i r e  excess i ve  amounts of  computer re -  
sources [ t ime  or space),  and [3) the amount of  
i n t e r v e n t i o n  r e q u i r e d  by s k i l l e d  t e c h n i c a l  per -  
sonnel had to  be m in im ized .  Several  a l t e r n a -  
t i v e s  were cons ide red  and t e s t e d  (see Burns 
198g), but the effectiveness of the procedures 
was found to vary by product. The eventual 
choice for a procedure to model the nonzero 
reports was exponential smoothing ~Granger and 
Newbold 1977, pp.IG3-17G). The equation for 
exponential smoothing is 

m 

Y [ t ]  = _o y ( t )  + [1 - a] Y [ t - 1 ] ,  

m 

where Y [ t )  is the e x p o n e n t i a l l y  smoothed mean 
updated w i th  data th rough  t ime t ,  y [ t )  is the 
va lue  observed in t ime t ,  and a is  the smooth ing 

n 

cons tan t ,  which can take va lues  between zero and 
one. Exponen t i a l  smooth ing was chosen to  model 
the nonzero reports for two reasons. First, 
although other modems may be optimal for 
p a r t i c u l a r  s e r i e s ,  e x p o n e n t i a l  smooth ing u s u a l l y  
g i ves  reasonab le  sho r t  term f o r e c a s t s  over a 
wide range of a p p l i c a t i o n s .  By s e t t i n g  the 
smooth ing cons tan t  c lose  to  one, more we igh t  is 
g iven to  the most recen t  o b s e r v a t i o n ,  so t h a t  
s e r i e s  f o r  which the best  f o r e c a s t  is the l as t  
observed va lue  can be modeled. On the o the r  
hand, as the cons tan t  approaches zero,  more 
we igh t  is g iven to  the h i s t o r i c a l  data,  as would 
be d e s i r e a b l e  i f  the best  f o r e c a s t  f o r  the data 
were the h i s t o r i c a l  mean. Over the  s h o r t  run 
Cfrom week to  week), seasonal and t r e n d  e f f e c t s  
are n e g l i g i b l e .  Thus, the e x p o n e n t i a l l y  
smoothed mean is ab le  to  mimic a wide range of 
models over the  sho r t  run .  

Second, e x p o n e n t i a l l y  smoothed means are very  
s imp le  to  upda te .  Th is  reason is impo r tan t  in 
an automated data q u a l i t y  c o n t r o l  system which 
r e q u i r e s  updated f o r e c a s t s  f o r  severa l  thousand 
s e r i e s  on a weekly  b a s i s .  An e x p o n e n t i a l l y  
smoothed mean of nonzero r e p o r t s  is c a l c u l a t e d  
f o r  each c e l l  of  each company's form, and is 
updated weekly  us ing  the above e q u a t i o n .  

Since an ARIHACg, I , 1 )  model C i . e . ,  a f i r s t  
o rder  moving average of f i r s t  d i f f e r e n c e s )  w i t h  
parameter  t h e t a  is e q u i v a l e n t  to  an e x p o n e n t i a l  
smooth ing model w i th  parameter  a equal to  one 
minus t h e t a ,  ARIMA model ing t e c h n i q u e s  cou ld  be 
a p p l i e d  to  the problem o? e s t i m a t i n g  the ex- 
p o n e n t i a l  smooth ing c o n s t a n t s .  Using s tandard  
software [SAS's PRDCEDURE ARIMA), models were 
f i t  to  the weekly  U.S. t o t a l s  (over a l l  com- 
pan ies )  f o r  each form and p roduc t  over a p e r i o d  
of  n i n e t y  weeks. 

Data e d i t i n g  r e q u i r e s  the a b i l i t y  to  form 
ranges of accep tab le  va lues ,  not j u s t  p o i n t  
e s t i m a t e s .  To p r o v i d e  these ranges, ano ther  

series was a lso  modeled, the 
deviations from the  f o r e c a s t  
These mean a b s o l u t e  d e v i a t i o  
va lues  of the one -s tep  f o r e c  
p o n e n t i a l  smooth ing was a lso  
d e v i a t i o n  s e r i e s .  The param 
ob ta i ned  by f i t t i n g  an ARIMA 
a b s o l u t e  va lues  of the r e s i d  
the  weekly U.S. t o t a l s  f o r  e 
u c t .  The e x p o n e n t i a l l y  smoo 

mean a b s o l u t e  
of nonzero r e p o r t s .  

ns are the  a b s o l u t e  
ast  errors. Ex- 
chosen to model the 

eter va lues  were 
[ g , l , l )  model to  the 
ua ls  from the f i t  of 
ach form and prod-  
thed mean a b s o l u t e  

d e v i a t i o n  is a l so  c a l c u l a t e d  and updated weekly  
f o r  each cel I of  each company's fo rm.  

Modeling Incidence. It was less obvious how 
to model the incidence of nonzero reports. For 
the m a j o r i t y  of  data s e r i e s ,  e s p e c i a l l y  the 
i n v e n t o r y  s e r i e s ,  most companies e i t h e r  a lways 
r e p o r t  nonzero va lues  or a lways r e p o r t  ze roes .  
However, f o r  some data s e r i e s ,  e s p e c i a l l y  im- 
p o r t s ,  the problem is not so t r i v i a l .  

A l though a b i n a r y  p a t t e r n  of zero and nonzero 
responses is observed f o r  any s e r i e s ,  i t  was 
assumed t h a t  t h e r e  was an u n d e r l y i n g  p r o b a b i l i t y  
of a nonzero response .  I f  t h i s  p r o b a b i l i t y  
cou ld  be es t ima ted ,  then i t  cou ld  form the bas is  
f o r  p r e d i c t i o n s  of zero or nonzero response.  
This prediction could be based on a s t a t i s t i c  
l i k e  the p r o p o r t i o n  of nonzero responses over 
some t ime p e r i o d  [as p resen ted  in F igu re  1 ) .  
However, such a s t a t i s t i c  would not be a d a p t i v e  
to  s h o r t - t e r m  changes in company r e p o r t i n g  pa t -  
t e r n s ,  such as caused by r e f i n e r y  shutdowns.  
The mode l ing  approach chosen was to  c a l c u l a t e  an 
e x p o n e n t i a l l y  smoothed f r equency  of nonzero 
r e p o r t s •  For each c e l l  of  each form, a b i n a r y  
v a r i a b l e  is d e f i n e d  to  be 1 i f  the  r e p o r t  is 
nonzero and @ i f  the r e p o r t  is ze ro .  These 
b i n a r y  data are then used in c o n j u n c t i o n  w i th  
the e x p o n e n t i a l  smooth ing equa t i on  g iven above• 

The d e c i s i o n  to  use an e x p o n e n t i a l l y  smoothed 
t i t y  to  e s t i m a t e  the p r o b a b i l i t y  of  a non- 

response r a i s e d  two f u r t h e r  i ssues .  F i r s t ,  
thod needed to  be chosen f o r  mode l ing  the 
ry  t ime s e r i e s .  Standard ARIHA model- 
ing t echn iques  cou ld  be employed.  In the 
r a t u r e  on c l i p p e d  t ime s e r i e s ,  Kedem 
ga, 188gb) p resen t s  a method fo r  f i t t i n g  

quan 
z e r o  

a me 
b ina  
f i t t  
l i t e  
[198 
a u t o r e g r e s s i  ve mo 
formed from an ob 
advocates  c l i pp in  
I f  i t  is p o s s i b l e  
sat  i s f a c t o r i  I y of  
then i t  shou ld  al 
data to  r e p r e s e n t  
c o n t i n u o u s  s e r i e s  

de ls  to  b i n a r y  t ime s e r i e s  
served con t i nuous  s e r i e s .  He 
g as a compu ta t i ona l  s h o r t c u t .  

to  model con t i nuous  s e r i e s  
t e r  r educ ing  i t  to  b i n a r y  form, 
so be p o s s i b l e  to  use b i n a r y  

a h y p o t h e t i c a l  u n d e r l y i n g  
• A l t e r n a t i v e l y ,  the exponen- 

t i a l  smooth ing cons tan t  cou ld  be f i t  d i r e c t l y  by 
performing a grid search to find the best ~i.e., 
minimum mean square error) value. 

The second issue revolved around finding the 
best way of using the weekly data to fit the 
model. For the exponentially smoothed mean of 
nonzero reports, the weekly data were aggregated 
to form U•S. totals for each form and product. 
For binary data, such aggregation would produce 
weekl 9 counts of nonzero responses. More 
appropriately, the respondent-level data could 
be used directly. The practice of using 
respondent-level data to estimate parameters of 
time series models has been suggested in ar- 
ticles by Sco t t  et  a l .  ~1977) and Smith ~1978). 
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Tak i ng the above two cons i de ra t  ions i n t o  
account ,  the f o l l o w i n g  approach was adopted to  
f i t  the  b i n a r y  t ime s e r i e s :  

1. For each form and p roduc t ,  a l l  the  
n o n - t r i v i a l  r e s p o n d e n t - l e v e l  t ime s e r i e s  
I~ i .e . ,  s e r i e s  in which the  p r o p o r t i o n  
nonzero was g r e a t e r  than zero and less  
than one) were i d e n t i f i e d .  

2.  Using n ine  va lues  f o r  the smooth ing con- 
s t a n t  C.1 to  .S by .1 ) ,  each i n d i v i d u a l  
s e r i e s  was passed th rough  the smooth ing 
e x p r e s s i o n ,  and the squared t w o - s t e p  
f o r e c a s t  e r r o r s  were computed. 

3. For each va lue  of the  smooth ing c o n s t a n t ,  
the  mean square e r r o r  was c a l c u l a t e d  as 
the  mean of the  squared t w o - s t e p  f o r e c a s t  
e r r o r s  over a l l  n o n - t r i v i a l  s e r i e s  f o r  a 
g iven p r o d u c t .  

4. To r e f i n e  the  parameter  e s t i m a t e ,  f o u r  
a d d i t i o n a l  va lues  were e v a l u a t e d  in the  
v i c i n i t y  of  the  best  e s t i m a t e s  f rom s tep  
3. 

The f i n a l  parameter  e s t i m a t e  was taken to  be the 
va lue  a s s o c i a t e d  w i t h  the minimum mean square 
e r r o r  a t  s tep 4. The chosen parameter  va lues  
were then t e s t e d  on some of  the o r i g i n a l  p r i m a r y  
t ime s e r i e s .  Two of  these t e s t  runs are shown 
in F i g u r e  2. Note t h a t  the  r e s u l t i n g  mean 
behaves as one would i n t u i t i v e l y  expect  an un- 
d e r l y i n g  nonzero response p r o b a b i l i t y  to  behave 
g iven the  observed da ta .  

As f o r  the e x p o n e n t i a l l y  smoothed mean and mean 
a b s o l u t e  d e v i a t i o n ,  a va lue  of  the  e x p o n e n t i a l l ~ l  
smoothed f r equency  of  a nonzero response is  
m a i n t a i n e d  f o r  each c e l l  o f  each fo rm.  

3. EDITING AND IMPUTATION 

The p reced ing  s e c t i o n  showed how the  data  
mode l ing  issue was r e s o l v e d  by d e v e l o p i n g  
p r o f i l e s ,  based on h i s t o r i c a l  data,  f o r  each 
c e l l  o f  each fo rm.  The p r o f i l e s  c o n s i s t  of  
t h r e e  summary s t a t i s t i c s :  an e x p o n e n t i a l l y  
smoothed mean, an e x p o n e n t i a l l y  smoothed mean 
a b s o l u t e  d e v i a t i o n ,  and an e x p o n e n t i a l l y  
smoothed f r equency  of  a nonzero response .  To 
use these summary s t a t i s t i c s  in e d i t i n g  and 
i m p u t a t i o n ,  c u t o f f  l i m i t s  were deve loped to  
d e f i n e  t o l e r a n c e s  f o r  e d i t i n g  and to  de te rm ine  
what to  impute.  The development  of  these c u t o f f  
l i m i t s  is the t o p i c  of  t h i s  s e c t i o n .  

The weekly data  p r o c e s s i n g  system is d e p i c t e d  
s c h e m a t i c a l l y  in F i g u r e  3. At t ime of  system 
i n i t i a l i z a t i o n ,  the  h i s t o r i c a l  data  were used to  
c r e a t e  the t h r e e  summary s t a t i s t i c s .  Incoming 
data  are compared w i t h  the  summary s t a t i s t i c s  
d u r i n g  e d i t i n g ,  and the  data [ w i t h  accompanying 
e d i t  f l a g s ]  are passed on to  the  t r a n s a c t i o n  
f i l e .  Nhen e s t i m a t e s  are r e q u i r e d ,  both the 
t r a n s a c t i o n  f i l e  and the summary s t a t i s t i c s  f i l e  
are employed.  I f  a r e p o r t e d  data  e lement  is 
unaccep tab le  or a company has not responded,  
then va lues  based on the summary s t a t i s t i c s  are 
used. 

As implemented in the weekl 9 p r o c e s s i n g  sys-  
tem, the t h r e e  e x p o n e n t i a l l y  smoothed va lues  are 
not updated w i t h  the most r ecen t  da ta .  Repor ted 
data f o r  a g iven week are not used to  update the 
t h r e e  summary s t a t i s t i c s  u n t i l  two weeks a f t e r  
the  end of  the r e f e r e n c e  p e r i o d .  B 9 w a i t i n g  two 
weeks, a d d i t i o n a l  t ime is  a l l owed  f o r  the  re -  
c e i p t  of  l a t e  or r e v i s e d  r e p o r t s ,  and f o r  the 
r e s o l u t i o n  of  p rob lems.  At the end of  the sec- 
ond week, the data are as c lean as p o s s i b l e ,  
s i nce  resubm iss i ons  are not  en te red  a f t e r  the  
second week. 

Using t w o - w e e k - o l d  data to  update the means 
does not a f f e c t  the means of nonzero r e p o r t s  
because the t w o - s t e p  f o r e c a s t  f rom an exponen- 
t i a l  smooth ing model is the same as the  one -s tep  
f o r e c a s t .  The mean a b s o l u t e  d e v i a t i o n  of  a 
t w o - s t e p  f o r e c a s t  is  l a r g e r  than t h a t  of  a one- 
s tep  f o r e c a s t .  However, e i t h e r  cou ld  serve as 
the  d i s p e r s i o n  measure f o r  data e d i t i n g .  The 
va lues  of  the smooth ing c o n s t a n t s  f o r  the  f r e -  
quency mean were chosen on the bas i s  o f  t w o - s t e p  
f o r e c a s t  e r r o r s .  

E d i t i n g .  Each form is e d i t e d  t w i c e ,  once 
d u r i n g  o n - l i n e  data e n t r y  and once in batch 
mode. The o n - l i n e  e d i t s  are more t o l e r a n t ,  and 
cause a c r i t i c a l  f l a g  to  be r a i s e d  i f  f a i l e d .  
F a i l u r e  of  the  more s t r i n g e n t  batch e d i t s  
r e s u l t s  in a warn ing  f l a g .  I tems w i t h  c r i t i c a l  
f l a g s  are r e p l a c e d  w i t h  imputed va lues  d u r i n g  
e s t i m a t i o n  un less  v e r i f i e d  wi th  the  r e s p o n d e n t s .  

Three types  of  e d i t s  are per fo rmed on the 
weekly  data:  (1) c o n s i s t e n c y  checks Cnot 
d i scussed  in t h i s  paper ) ,  f o l l o w e d  by ~2) f r e -  
quency checks, us ing  the e x p o n e n t i a l l y  smoothed 
f r e q u e n c y  of  a nonzero response,  and f i n a l l y ,  
(3) the o u t l i e r  checks, us ing  both the exponen- 
t i a l l y  smoothed mean of  the nonzero responses 
and the e x p o n e n t i a l l y  smoothed mean a b s o l u t e  
d e v i a t i o n .  

The f r e q u e n c y  check r e q u i r e s  a p r e d i c t i o n  as 
to  whether  each c e l l  w i l l  be zero  or n o t .  Ac- 
t u a l l y ,  a t h r e e - w a y  p r e d i c t i o n  is made. If the  
va lue of  the f r e q u e n c y  mean is above a c e r t a i n  
l i m i t ,  then a nonzero r e p o r t  is expec ted .  I f  
the f r equency  mean is  below a c e r t a i n  l i m i t ,  
then a zero  r e p o r t  is  expec ted .  I f  the va lue  of  
the f r equency  mean l i e s  between the lower and 
upper l i m i t s ,  then e i t h e r  a zero or nonzero 
r e p o r t  is  a c c e p t a b l e .  

Thus, to  make the  f r equency  p r e d i c t i o n  two 
l i m i t s  are r e q u i r e d .  These l i m i t s  were d e t e r -  
mined f o r  each form and p r o d u c t .  The upper 
l i m i t  was chosen by examin ing the e m p i r i c a l  
d i s t r i b u t i o n  of  the  f r equency  mean f o r  i tems 
a c t u a l l y  r e p o r t e d  as ze ro .  The l i m i t  f o r  on- 
l i n e  e d i t s  was chosen w i t h  the goal t h a t  fewer  
than 1 pe rcen t  of  the va lues  would have been 
reJec ted ,  and the  batch e d i t  l i m i t  was chosen so 
t h a t  fewer  than 5 pe rcen t  would have been reJec -  
t e d .  The lower l i m i t s  were chosen in a s i m i l a r  
f a s h i o n  by examin ing  the d i s t r i b u t i o n  of  the 
f r equency  mean f o r  nonzero r e p o r t s .  

The o u t l i e r  t e s t  is on l y  per fo rmed on nonzero 
i tems pass ing  the  f r equency  check.  A r e p o r t e d  
i tem is f l a g g e d  as an o u t l i e r  i f  i t  v a r i e s  f rom 
the nonzero mean by more than a c e r t a i n  number 
of  mean a b s o l u t e  d e v i a t i o n s ,  and, in a d d i t i o n  
v a r i e s  by more than a c e r t a i n  a b s o l u t e  amount Ca 
" f u z z "  v a l u e ) .  For the o n - l i n e  o u t l i e r  checks, 
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the fuzz c u t o f f  was set at the median va lue .  
The batch fuzz c u t o f f  was set at the 25th per- 
c e n t i l e .  The number of acceptab le  d e v i a t i o n s  
was set by examining the d i s t r i b u t i o n  of s tand-  
a rd ized  d e v i a t i o n s  from the mean exceeding the 
fuzz level f o r  a c t u a l l y  repor ted  data, and se t -  
t i n g  r e j e c t i o n  ra te  t a r g e t s  at 1 percent  f o r  
o n - l i n e  e d i t s  and 5 percent  fo r  batch e d i t s .  

Imputation. Imputation 
nonresponse and for each da 
v e r i f i e d  c r i t i c a l  f l a g s .  T 
an imputed value is a t w o - ;  
p r e d i c t  whether a zero or n 
have been repor ted  and (2) 

is performed for 
ta element w i th  un- 
he de te rm ina t i on  of 
tep process" (1) 
onzero value should 
i f  nonzero, p r e d i c t  a 

va lue .  For imputa t ion ,  u n l i k e  e d i t i n g ,  e i t h e r  a 
zero or nonzero value must be p red i c ted ,  and so 
on ly  one c u t o f f  is r e q u i r e d .  I f  the f requency 
mean fo r  an item requ 
the c u t o f f  value, the 
wise, the exponent ia l  
r epo r t  becomes the im 

Imputa t ion  l i m i t s  
.Gg, and were tes ted  
sample. The weekly t 
sample imputa t ion  wer 
t o t a l s  of the actual  
s tocks se r ies ,  there  
between the th ree  imp 
some ser ies ,  p a r t i c u l  
s e n s i t i v e  to the choi 
these series the cuto 
which gave the closes 
actual data. 

i r i n g  imputa t ion  is below 
n a zero is imputed; o the r -  
ly smoothed mean nonzero 
puted va lue .  
were set at .4g, .5g, and 
by imput ing fo r  the e n t i r e  
orals obtained by tull- 
e then compared with the 
submissions. For most 
was very l i t t l e  difference 
utation limits. However, 
arly imports series, were 
ce of cutoff limit, and for 
ff was revised to the valve 
t approximation to the 

4. PRELIMINARY EVALUATION 

The weekly processi 
these edit and imputat 
operational in January 
since then, there have 
of updating parameters 
well as a major revisi 
Updating parameters fo 
by the methods describ 
incorporated in August 

Due to these change 
tive evaluation of the 
system is not ye 
nary r e s u l t s  ind 
w e l l .  No ser iou  
the system becam 
operating person 

ng system incorporating 
ion procedures became 
1983. In the months 
been several  adjustments 
and c u t o f f  l i m i t s ,  as 

on to the weekly sample. 
r the frequency mean, fit 
ed in this paper, were 

s in the system, d e f i n i -  
e d i t i n g  and imputa t ion  

t p o s s i b l e .  However, p r e l i m i -  
i ca te  tha t  the system is working 
s data e r r o r s  have occured s ince 
e o p e r a t i o n a l .  In Hatch, 
nel noted tha t  there  seemed to 

be an excessive number of critical outlier flags 
being raised. The problem was traced back to a 
lack of sufficient digits in the calculation of 
the mean absolute deviations. Truncation was 
causing deviations to approach zero for smaller 
i tems. 

The imputa t ion  procedures have a lso been 
success fu l .  P u b l i c a t i o n  of the Neekl~ Petroleum 
Status Report was advanced from F r idays  to Thur- 
sdays in Ju ly ,  due both to company coopera t ion  
in r e p o r t i n g  e a r l i e r  and to the performance of 
the imputa t ion  procedures fo r  nonrespondents .  

The e d i t i n g  and imputa t ion  system w i l l  
con t inue  to be moni tored and eva luated,  and a 
more d e f i n i t i v e  e v a l u t i o n  w i l l  be completed 
e a r l y  next year.  
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