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Abstract
This paper summarizes the progress the Bureau of Economic Analysis (BEA) has

made in converting its paper-based survey data collection system to an electronic reporting
system that collects data via the Internet.  The paper describes the pilot program that resulted
in BEA’s Automated Survey Transmission and Retrieval (ASTAR) System.  It provides
information on the various features of ASTAR including the system’s respondent interface
and data transmission and security.  Finally, using the quarterly BE-577, Direct Transactions
of U.S. Reporter with Foreign Affiliate, survey it presents the ASTAR system.

1.  Overview
The International Investment Division (IID) of the U.S. Bureau of Economic Analysis

(BEA) collects, maintains, improves, and interprets data on U.S. direct investment abroad
and foreign direct investment in the United States, including data on the financial structure
and operations of parents and affiliates and on balance of payments transactions between
parents and affiliates.  IID also collects, maintains, improves, and interprets data on U.S.
services transactions with unaffiliated foreign persons.  These data  are essential to the
compilation of the U.S. international economic accounts and can be used to measure the scale
of global business activity of U.S. multinational companies and foreign-owned business
activity in the United States.  The data are obtained from mandatory surveys conducted by
IID.

A large portion of IID’s resources is devoted to primary data collection.  Separate, but
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2 For foreign direct investment in the United States, there is also a one-time survey covering
new investments.

roughly parallel, data collection programs are conducted for U.S. direct investment abroad
and foreign direct investment in the United States, each including benchmark surveys, which
are usually conducted every 5 years, interim annual surveys, and quarterly balance of
payments surveys.2  IID also conducts two benchmark surveys (usually at 5-year intervals)
and five annual surveys of U.S. international services transactions with unaffiliated
foreigners.  In 2004, it plans to introduce quarterly surveys for the largest and most volatile
categories of services.  All the individual company data collected in these surveys are
protected by strict confidentiality laws and cannot be given to the public; only statistical
 aggregates based on the reported data are made public.

BEA requires timely, accurate, and complete survey responses in order to provide
quality statistics on direct investment and services transactions.  However, as companies
allocate fewer resources to Government reporting, BEA has experienced a decline in both the
timeliness and the quality of the data it receives.  Improving survey response is a priority if
BEA is to continue to provide quality statistics.  Electronic data collection has the potential
for savings in time and resources for BEA survey respondents.  

Until recently, BEA’s data collection program was entirely a paper-based system. 
However, changes in technology have broadened the possibilities for data collection.  In
BEA’s survey work, shifting away from paper forms and providing survey respondents an
electronic reporting option has the potential for reducing their paperwork burden and for
substantially increasing the speed of the data collection process.  More timely responses
improve data coverage, particularly for initial estimates, and reduce the revisions between the
initial and subsequent estimates.  Also, costs associated with data conversion and handling of
paper forms (i.e., printing, mailing, keying of data, etc.) can be reduced, as can errors
associated with manual data entry.  Finally recent legislation, known as the Government
Paperwork Elimination Act, has required U.S. Government agencies seeking to collect data
from the public to offer an electronic reporting option wherever practicable.

BEA has made substantial progress in collecting data via the Internet and now offers
respondents an electronic option for reporting on almost all of its surveys.  The work to
develop an electronic data collection system began in 1998.  The Automated Survey
Transmission and Retrieval (ASTAR) system was first designed to support submission of the
quarterly BE-577, Direct Transactions of U.S. Reporter with Foreign Affiliate, survey form. 
The BE-577 was chosen for an initial pilot test because its high frequency (quarterly), short
turnaround time for data conversion, and large number of respondents, gave it a large
potential to reduce respondent burden and processing costs and to improve timeliness.  Pilot
tests of the new system were conducted later that year.  The pilot program consisted of three
phases: development of a pilot system, integration of the pilot system into the existing
processing system, and expansion of the electronic filing system to cover a wider range of
respondents and BEA surveys.  
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The pilot test consisted of a selected group of 10 respondents who were asked to file
their quarterly BE-577 reports electronically in parallel with the paper reporting process. 
Initial contact was made by BEA to determine which companies would be the most suitable
and willing to participate in the pilot, assess their technical requirements, and provide
instructions on the use of the software.  Throughout the testing of the ASTAR software, BEA
staff made periodic contact with the respondent representatives to provide technical support
and encouragement with the testing effort.  At the end of the pilot a questionnaire was sent to
participants to solicit their input on the success of the test and to help determine the future
course of the project.  The steps in the electronic data reporting process that were developed
and evaluated for the pilot effort were:

1.  Notification of respondents, including transmission of passwords
2.  Download of Java-based application software
3.  Data retrieval from BEA by respondents, including preparation of data prior to
retrieval
4.  Application software operation, including decryption and data entry
5.  Data transmission to BEA by respondents, including data encryption
6.  BEA processing of respondent’s submissions 

The pilot revealed a mix of successes and failures.  Significant technical challenges were
encountered and most problems were overcome.  The major technical problem to be resolved
involved the data transfer mechanism.

After modifications based on user feedback, the BE-577 ASTAR system went into
initial production with the 2nd quarter 2000 processing cycle.  Four hundred reporters were
invited to participate in the initial cycle, with an additional four hundred added in each
subsequent cycle through the 1st quarter 2001 cycle when the system was opened to the
universe of about 1,600 reporters. 

As it was being incrementally rolled out into production, the ASTAR system was
being modified to support another BEA quarterly survey, the BE-605, Transactions of U.S.
Affiliate with Foreign Parent.  The ASTAR system for that survey went into production for
the 2nd quarter 2001 cycle.

The ASTAR system has substantially been expanded to cover almost all of the
surveys conducted by IID, as well as several smaller surveys conducted by BEA’s Balance of
Payments Division.

2.  System Description
The ASTAR system’s respondent interface is a JAVA applet/application that survey

respondents run by clicking a link on the BEA web site.  Respondents may choose to execute
the ASTAR interface on-line, but they can also elect to download and install an off-line
version of the application.  The off-line version is also run through the reporter’s local
Internet browser, but an Internet connection is required during the initial system download
and the subsequent submission of completed forms.

Additional features built into the current ASTAR system include the ability to run edit
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checks before the data are submitted, to print completed forms in .pdf format, and to import
and export data from or to other applications.  The import facility allows respondents to link
directly to their accounting systems, preparing and formatting data for ASTAR transmission
without the need for manual data entry. 

3.  Data Transmission and Security
Since security of transmitted data is an important concern for both BEA and its survey

respondents, the ASTAR system has been designed with built-in data encryption capabilities. 
Both data downloaded by survey respondents from BEA (i.e., company name, address, etc.)
and the completed survey form transmitted to BEA are encrypted before their transmission
over the Internet.  Encryption is based on unique identification numbers and private password
keys assigned to each respondent.

In the BE-577 implementation of ASTAR, survey respondents transmit their ASTAR-
encrypted survey data to BEA as e-mail attachments.  Such transmissions are directed to a
special mailbox from which an automated procedure unencrypts the attachment and loads the
reported data into a SQL Server database.  The system also generates e-mail notification to
the survey respondent confirming receipt of the data.  If a submission error is detected, an
automatically generated e-mail is sent back to the respondent requesting a resubmission.  The
BE-605 implementation of ASTAR differs significantly from the BE-577 version in that it
allows respondents to transmit completed survey data directly over the Internet without using
e-mail.  BE-605 encrypted data are immediately “posted” by ASTAR into a SQL Server
“collector” database from which they are later processed and loaded into the final destination
databases.  The BE-605 data transmission system is now the standard for ASTAR and will be
adapted to the BE-577 system as time and resources permit.

4.  Data Editing
In the paper-based data collection system data editing is performed during the post-

data-collection processing.  Electronic reporting provides the opportunity to perform data
editing during data collection.  Data editing during collection has the potential to improve
data quality by limiting item nonresponse and data inconsistencies.  ASTAR incorporates a
few basic data edits.  Entry is blocked of alpha and other non-numeric characters from data
items that are numeric and of negative values from items that cannot be negative.  ASTAR
sums detail items and enters the total in the appropriate item.  Transmission of data to BEA is
halted, and an error message appears, if required country and/or industry codes are not
provided.  Edits that test the validity of inter-item relationships, verify that the value reported
for an item lies within a specified range of values, and compare current-period values to
prior-period values will be incorporated as time and resources permit.   

5.  Getting Started
Each reporting period, along with the paper report forms, survey respondents are

mailed a letter with an invitation to file electronically using ASTAR (Attachment A). 
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Respondents are directed to the ASTAR home page www.bea.gov/astar.  Selecting a survey
from the ASTAR home page (Attachment B) provides a link to “Welcome to ASTAR.” 
Welcome to ASTAR provides information, by survey, on getting started using ASTAR
(Attachment C).  Detailed technical information and requirements are provided through a link
in Welcome to ASTAR (Attachment D).  

6.  Electronic Filing
Welcome to ASTAR directs the respondent to obtain an ID and password from BEA. 

A new password must be obtained for each filing. Once the respondent has obtained an ID
and password and either run the on-line version, or downloaded, installed, and run the off-
line version of ASTAR, the Start page appears. 

As data are keyed, ASTAR saves the data onto the respondent’s workstation.  ASTAR
may  be exited by closing the browser and can be re-entered as often as needed in order to
complete the survey. 

Several ASTAR screens are replicated on the following pages for BEA’s BE-577
survey, Direct Transactions of U.S. Reporter with Foreign Affiliate.  
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On the Start page the respondent enters the US_ID obtained from BEA and selects, in the
case of a quarterly survey, the quarter and year of the data to be retrieved.

Retrieve - takes the respondent to the Retrieve page to retrieve the company’s data for the
first time.  The respondent enters the case-sensitive password received from BEA.  The
password must correspond to the quarter/year selected on the Start page.  ASTAR then
fetches the initial data from BEA, decrypts it for processing, and saves it locally onto the
respondent’s workstation. Highlighting OK on the Retrieve page takes the respondent to the
Reporter Info page.

Open - opens the respondent’s previously retrieved data and takes the respondent to the
Home page.
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The respondent edits the company’s contact and address information on the Reporter Info
page.  The information entered here is needed to update the survey mailing list.  In the paper-
based system such information is obtained from a cover letter, usually submitted by the
respondent, and from the return address of the respondent.  The information submitted on the
Reporter Info page cannot be loaded directly from ASTAR into BEA’s survey processing
system; rather, it must be keyed manually.

Next - takes the respondent to the Home page.
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The Home page launches all form processing, printing and submission preparation
functions. It displays the current list of forms available for processing and their statuses (e.g.
Edited, New, Sent).  Sort by sorts the display columns - Affiliate ID, Affiliate Name, Country
and Filing Status - in both ascending and descending order.  As data are keyed, ASTAR
saves the data onto the respondent’s workstation.  The respondent may re-enter ASTAR as
often as  needed in order to complete the survey. 

Edit - highlighting (clicking on) an existing form and then clicking Edit takes the respondent
to the Foreign Affiliate Info page to enter data.
New - highlighting New creates a blank form for completion which is added to the bottom of the
list of existing forms and assigned a temporary ID.

Delete - highlighting a newly-created form then clicking Delete removes it from the form list.

Print - highlighting a form then clicking Print places the respondent on the Print page for
further instructions.

Send - highlighting Send selects all edited forms which have not yet been submitted (Sent) to
BEA. The respondent can manually highlight previously-sent (Edited Sent) forms to resubmit
them. Only edited forms that display a foreign affiliate name, a country name, and industry
code can be submitted. Once the chosen forms are highlighted, clicking Send will replace the
Send button with Confirm. Clicking Confirm takes the respondent to the Send page for
further instructions.

Edit Reporter Info - returns the respondent to the Reporter Info page.

Tools - takes the respondent to the Tools page.

Exit - takes the respondent to the ASTAR Exit page. The respondent may quit ASTAR at any
time without losing work in progress simply by closing the browser.
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The paper version of the BE-577 consists of a two-sided 8½  x 14 inch form for reporting 51
items of data. The paper form is reproduced in its entirety in ASTAR and comprises seven
pages or screens for data entry--Foreign Affiliate Info and BE-577 Part pages.  The drop
down list on each ASTAR screen allows the respondent to navigate between screens. 
Screens for Part I, Part II/III, and Part VIC are reproduced here. 

Back and Next - take the respondent forward and backward through the form one page at a
time.

Go To -  navigates between screens.

Home - returns the respondent to the Home page.
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The Print page provides detailed instructions on printing forms one at a time in .pdf format
using Adobe Acrobat software.
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The Send page provides instructions on transmitting the respondent’s data to BEA and
invites comments about ASTAR filing. The respondent enters the password originally used to
retrieve data and then clicks OK to proceed. ASTAR encrypts the respondent’s data and
immediately sends the data to BEA.  If a submission error is detected, an e-mail is generated
back to the respondent requesting a resubmission.

After the respondent submits the data, ASTAR takes the respondent to a Thank You page.
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7.  BE-577 Response to ASTAR

The table below shows the number of respondents filing on ASTAR for the six most
recent  quarters. The number filing electronically at the time of the revised quarterly estimate
has increased slightly, from 19.7 percent to as high as 25.1 percent.  The most significant
improvement to the timeliness of the data provided by ASTAR is for the preliminary
estimate, when 35 to 50 percent of those companies responding are filing on ASTAR. 
Companies filing a large number of BE-577 reports tend not to file on ASTAR; instead, they
prefer to provide their data on computer-generated paper replicas of Form BE-577.

Year and
quarter

     4Q2001       1Q2002      2Q2002     3Q2002     4Q2002 1Q2003

Estimate  prelim revised  prelim revised  prelim revised prelim revised  prelim revised  prelim

Mailout
count

13872 13872 14001 14001 14062 14062 14100 14100 14320 14320 14285

Total
documents
filed
(includes
ASTAR)

4039 9525 6129 9917 6310 10876 6914 11604 4548 9932 6993

ASTAR-
filed
documents

1927 2746 2239 2767 2376 3281 2674 3548 2278 3272 2592

ASTAR
filed
documents
as a  % of
documents
filed

47.7 28.8 36.5 27.9 38.0 30.1 39.0 31.0 50.0 33.0 37.0

ASTAR
filed
documents
as a  % of 
mailout

13.8 19.7 15.9 19.7 17.0 23.3 19.0 25.1 16.0 23.0 18.0
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                                                                                                                           Attachment A

ASTAR ELECTRONIC FILING NOW AVAILABLE FOR ALL COMPANIES FILING FORM BE-577
                    
What is ASTAR?
ASTAR (Automated Survey Transmission and Retrieval) is an electronic data collection system
developed for the collection of survey data which traditionally has been performed using paper
forms.
Who can use ASTAR?
All companies who report on quarterly Form BE-577.
Am I required to use ASTAR?
Using ASTAR is voluntary - you may continue to file on paper forms if you wish.
Why should I use ASTAR?
ASTAR makes BE-577 reporting easier for many companies.  Data can be imported and
exported from local systems, validated before transmission, and sent securely and instantly to
BEA via the Internet.  Data also can be printed in WYSIWYG forms for your files.
How does ASTAR work?
ASTAR automatically retrieves your company’s information from the ASTAR web site
(www.bea.gov/astar), pulls the information over the Internet, and presents a replica of the BE-
577 form for each affiliate on your PC.  After you complete the form(s), ASTAR directs you to
encrypt and transmit the data back to BEA via the Internet.  You will receive an automated
response once BEA has received your data.
How is my confidential information protected when transmitted over the Internet?
BEA employs state-of-the-art encryption security features to protect your company’s confidential
information transmitted in the electronic forms.
Are there any system requirements?
To use ASTAR, you need access to the Internet and an IBM-compatible PC, 80486 or better,
with Windows 95 Service Release 2, 98, 2000 Service Pack 2 or later, 2003, NT, or XP.  You
also need Microsoft Java Build #3809 or later or Sun Java Build #1.4.1 or later.  ASTAR has
been developed to run with Internet Explorer versions 5.5 and above and Netscape versions 6.0
and above.  Acrobat 5.05 or later is required for printing.  (More information is available
on the ASTAR web site.)
How do I begin?
To file your BE-577 reports using ASTAR, you will need an identification number (“US_ ID”) and
password for the retrieval process.  To obtain this information, send an e-mail request with “BE-
577" in the subject line to password@bea.gov.  You must provide the Address Label ID (found
in the upper right-hand corner of any previously-filed BE-577 form), the period for which you wish
to file, company name, and your name and phone number(s).  BEA will reply with your
company’s US ID,  password, and instructions to get you started.  You must request a new
ASTAR password for each quarter’s BE-577 filing.
What if I have questions or problems?
Call the ASTAR HelpDesk or e-mail BEA for software-related questions or problems.  

If you’ve already tried ASTAR, you know how convenient and easy it is to use.
If you haven’t - DON’T DELAY - REQUEST YOUR PASSWORD TODAY!
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                                                                                          Attachment B (ASTAR Home Page)
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                                                                                        Attachment C (Welcome to ASTAR)
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                                                                      Attachment D (Technical Information)
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