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,Analysis of System Designs for an RCIR System

Preface

This report is an overview of a series of studies car-
ried out for the Department of Energy's Economic Regulatory
Aministration relating to the Standby Gasoline Rationing
Plan. The goal of these studies was to attempt to bracket
several important parameters in a computer based Ration
Check Issuance and Reconciliation system. The analysis car-
ried out in this report is not intended to represent a
rigorous statistical analysis of factors. The cost esti--
mates, lead times, etc., in the various studies are only
rough guesses based on as much hard information as was
available at the time. Feasibility, rather than actual cost
estimates, was the major focus of this study. Many of the
numbers used in assessing various system designs must be
considered as "ball park" estimates and should not be taken
too literally.

-The primary usefulness of this report is in the rela-
tive estimates among various candidate systems, and in
defining the important factors to be considered in selecting
one system for further investigation. Many important issues
remain unresolved, such as acceptable levels of fraud and
costs, but at 1least the candidate systems have been
parameterized in terms of these issues and can be compared
on the basis of those parameters.

Donald M. Austin

Deputy Department Head

Computer Science and Applied Mathematics Department
Lawrence Berkeley Lahoratory

University of California

Berkeley, California 94720
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Executive Summary
Executive Summary

A. Background

The purpose of this study is to determine the feasibility of implementing
a gasoline ration check issuance <and reconciliation system (RCIR) that is
capable of providing ration rights to individuals and commercial firms within
45 days of the declaration of gasoline rationing. The RCIR system is one of 16
camponents: of the Standby Gasoline Rationing Plan, albeit one of the most
important in terms of impact on the public.

The methodology for this study employed three teams developing the design
and information background for three system architectures, viz.:

A decentralized system in which each state would handle same of the
functions of the RCIR system and the government would handle the rest.

A centralized system in which all RCIR functions would be handled by a
single govermment agency on a large computer system.

A distributed system in which ten regional centers with interregional
communications would handle RCIR functions.

These three options represent increasing use of modern computing and com-
munications technology, which implies longer lead times and higher risks, but
also the possibility of improved effectiveness, more flexibility, and lower
costs in the long term.

The decentralized system was based on a ten-state survey carried out by
Booz-Allen & Hamilton, Inc. This survey built upon previous surveys carried
out for DOE by American Management Sciences, Inc.

The centralized system design was developed by a team from the Camputer
Sciences Division of the Oak Ridge National Laboratory of Union Carbide. This
design was based in part on a study bv R. L. Polk and Campany and carried the
‘analysis of system requirements further by considering several functions of
“the RCIR not adequately covered in the Polk report. This part of the study
included an interview with Polk personnel and computer modeling of software
performance characteristics relevant to the RCIR system.

The distributed system design was developed by a team from the Camputer
Science and Applied Mathematics Department of the Lawrence Berkeley Laboratory
of the University of California. That design concentrates on the use of on-
line wverification and registration functions distributed to ten regional
centers. The analysis of communications requirements for a distributed system
was augmented by a joint ATST and Pacific Telephone design of a network confi-
guration. '

B. Structure of the Report

This report contains an analysis of the three separate but related stu-
dies. Details of various components of the systems are contained in those
reports. Only some of the issues covered in those reports are analyzed here

-1-
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Executive Summary

due to the large number of combinations of alternate scenarios. Most of the
effort in this analysis is concentrated in the operational aspects of the sys-
tems. The implementation problems are w1de1y different, and very difficult to

compare.

Chapter I describes the background, general assumptions and methodology'
employed in the study. In Chapter 1I, the development of a conceptual model
of RCIR functional requirements is described. Chapter III gives a brief over-
- view of the conceptual system designs and contains a module by module compari-
son of the systems. Chapter IV summarizes the cost estimates for the com-
ponents of the system. A rather qualitative cost/risk/benefit assessment is
developed in Chapter V. BAppendix A contains a descnptlon of the existing
Social Security Administration system for comparison purposes. ‘Appendix B
contains a bibliography of material related to this study.

C. General Observations

The operating. characteristics of the candidate systems are widely dif-
ferent, especially in the areas of implementation time, effectiveness, risks,
and fraud prevention. The only method for comparing systems appeared to be in
terms of scenarios describing the conditions and intended purposes of a
rationing system. The scenarios developed in Chapter V were aimed at clarify-
ing the oonditions under which a particular system would be the most desir-
able. The scenarios range from a short-term, emergency situation (in which
existing states' facilities would be used) to long-term "permanent" regulatory
situations (in which a large scale development effort might be justified).

In terms of costs, it is evident that the fixed costs of functions out-
side the RCIR system will dominate the various RCIR system designs by factors
ranging from 4 to 20. This implies that, given the right circumstances, the
determination of which system design to implement is not heavily weighted
toward operating expense of the RCIR system.

D. Summary of Results

In an emergency situation, with a short lead time and a short expected
1lifetime of a rationing system, either delegation of authority to individual
states or contracting with R. L. Polk and Campany would be the simplest and
cheapest method of implementing this particular plan. One would expect a
rather large amount of fraud and errors, but that would presumably be toler-
able for the short period. The Polk system would be of higher quality in the
beginning, since most of their files have been extensively edited over the
years. .

In a longer term, requlatory situation with an indefinite lifetime
expected, the centralized and distributed systems would offer much more flexi-
bility and lower error rates. Either system could be phased in over a period
of one to two years, gradually taking over the functions performed elther by
the states or by R. L. Polk and Campany.

For the purpose of mp‘lenentmg a RCIR hased on a NVRF, the advantages
and disadvantages of the three architectures can be assessed in terms of the
following criteria:

. Implementation Time: How long would it take to implement an effective
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Executive Summary

RCIR based on existing technology?

Operating Costs: What are the costs for operating the RCIR system,
not counting the fixed costs outside the system design considerations?

Quality of the Database: To what extent could duplicate entries be
resolved, ineligible records be deleted, and new entitlements be esta-
blished?

Privacy of Individuals: To what extent could individual privacy be en-
sured, regardless of future govermment actions?

Reliability and Redundancy: To what extent could the system function
effectively in the advent of a failure of system components? To what
extent could same components provide backup capability to other system
components?

Responsiveness to Change: How easy and efficient would it be to insti-
tute new algorithms for check distribution, individual allocation, and
other possible changes required from experience in operating the sys-
tam? :

Fraud Detection and Prevention: To what extent can the system safe-
guard against multiple or fraudulent registrations, forgery, counter-
feiting, etc.? '

The following table summarizes a qualitative comparison of the three sys-
tem designs. ‘This table is based on an interpretation of the more detailed
analyses in Chapters IV and V, which were based on the reports listed in the
bibliography in Appendix B. It should be noted that all cost figures, imple-
mentation times, transaction rates, etc. are rough estimates made on the basis
of very little firm data, and should be treated as comparative figures only.

Comparison of System Architectures
Characteristic Centralized Distrihuted Decentralized

Inplewnentation time | Medium(1.5 yr) Long (2 yrs) Short (<1 yr)
Operating Costs Medium(<$20M) High($17-63M) | Low($15M)
Nualityv of Database Good Excellent Poor

Privacy of Individuals Poor Medium Good
Reliability/Redundancy Fair High Poor
Responsiveness to change | Good Good Poor

Fraud Prevention Fair Good Poor

S A A N ACIVURN 0 N JPVTVUV-TI WD WP IRV S N5 e




Executive Summary

The detailed conceptual systems designs are covered in the individual
reports from each of the three study teams. In particular, the various sub-
system components are described in detail in the ORNL report. The LBL report
details 'only those aspects of each module relevant to the on-line verification
and registration functions, with the assumption that the batch mode operations
will be essentially the same as in the ORNL report. '



Chapter 1. Introduction

I.’ Introduction

A. Background

The purpose of this study is to determine the feasibility of implementing
a gasoline ration check issuance and reconciliation system (RCIR) that is

capable of providing ration rights to individuals and commercial firms within

45 days of the declaration of gasoline rationing.

The Gasoline Rationing Task Force was established by the Deputy Secretary
of the Department of Energy in March, 1979 to perform all pre-implementation
tasks associated with gasoline rationing as described in the Department of
Energv's Standby Gasoline Rationing Plan (SGRP). The Task Force developed a
detailed management plan to guide govermment and contractor efforts in design-
ing a gasoline rationing system. The management plan divides the rationing
system into 16 subsystems:

* ‘Al']..otment IPlanning

* Check Production

* Ration Check Issuance and Reconciliation
* Coupon Production |
* Coupon Distribution

* Ration Banking Operations

* Federal Organization

* State and Local Roles.

* Allocation Program Interface

* Exchange Market Operations

* Adjustments and Appeals

* Avdit and E:nfor_cement

* Management Information systems

* Public Information

* Program Ménagement

* Readiness Maintenance and Termination

A separate work package was developed for each subsystem that includes objec-
tives, a description of effort, specific tasks and associated schedules,
estimated resource requirements, issues and constraints, interdependencies

-5—
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Chapter 1I. ' Introduction

with other subsystems, and performance indicators.

Due to the potential complexities of creating an autamated systen for the
Ration Check 1Issuance and Reconciliation (RCIR) subsystem, the Task Force
Director requested'that a study be undertaken, beginning in May, 1979. The
primary focus of the study is a vehicle-based plan in which ration rights are

" provided periodically to owners of registered vehicles, as reflected in the
files of the states' Department of Motor Vehicles. The details of the plan
are described in the various volumes of the Standby Gasollne Rationing Plan
which was submitted to Congress in March, 1979.

Although the plan was not approved by the House of Representatives, it
was decided to continue this study in order to provide a technical feasibility
report that could support the implementation of a similar plan in the . future,
should the need arise. It is likely that any check-coupon based rationing
plan will be based on the concepts embodied in this study, and will require
the creation and maintenance of a mailing file that is computerized, national
in scope, capable of handling approximately 150 million records in a timely
~ manner, provide security and privacy safequards, and be continuously updated-
to reflect changing conditions. Since the potential for fraud and error is so
great in any such system, safeguards must be built in from the beginning.

The philosophy underlying this study is that a rationing plan should
function solely to allocate a limited resource fairly, taking into account
exceptional cases of need.' The impact on the .general public should be as
small ds possible. The rationing system should be able to respond rapidly to
changing conditions and be responsive to human needs, with a minimum of
bureaucracy and paperwork. It should not infringe on individual privacy or
freedom. It is recognized that any govermment bureaucracy is generally viewed
with some distrust by the public, and that a gasoline rationing system has the
potential to become a large bureaucracy. The current situation - in which
long lines are forming at gasoline stations, ad hoc schemes are being imposed
locally (such as the odd/even rule) to alleviate the crisis, and availability
is uncertain - constitutes an unfair "rationing" system in which no individual
is assured of rights to any amount of gasoline. In light of a national policy
to reduce oil imports, reduce pollution, and develop new sources of energy,
the implementation of an effective and efficient rationing plan demands seri-
ous investigation. '

It is the intent of this study to define as many technical parameters of a
RCIR system as possible, and to determine the costs, risks, and benefits of
various alternative systems. This study has not, and could not have, resolved
all of the political issues involved, but it has attempted to identify many of
these issues. .

B. Assumptions

This study is based on the Standby Gasoline Rationing Plan documents
presented to Congress in March, 1979. A set of assumptions were adopted fram
interpretation of those documents and from several background studies which
had been carried out prior to May 1, 1979 - the beginning of this effort.
This assumptions are listed below.
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(1)

(2)

(3)
(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)
(13)

A two—-tiered method using ration checks and ration coupons will be used,
in order to provide a method for fraud detection through reconciliation
processes. :

Ration check issuance will be based on a "file" of names and addresses
national in socope. This "file" must contain other information as well,
depending upon the details of the plan (e.g., vehicle identification
numbers or driver's license numbers). The "file" may be centralized,
distributed, or decentralized, but there mu: : be some provision for the
detection and elimination of duplicate and other ineligible entries and
for timely updating for new entries.

Inpu£ data for this file can he aobtained in a timely manner from the
states' Departments of Motor Vehicles, at least for the initial phase.

The file will be used to print ration checks for mailing to approximately
150 million individuals and commercial firms.

There will exist on the order of 40,000 Coupon Issuance Points (CIPs)
where these ration checks can be exchanged for ration coupons upon

presentation of a valid vehicle registration form along with other iden-
tification.

There will exist on the order of 4,000 Registration and Coupon Issuance
Points (RCIPs) where non-recipients and new vehicle owners can apply for

ration rights. The RCIPs will collect all the information required to
establish a record in the registration file for subsequent mailings.

There will exist a ration check reconciliation system for reconciling
cashed checks and providing information for audit, enforcement, and allo-
cation procedures. ' '

The response time (i. e., time elapsed between declaration of rationing
and availability of coupons) should be less than 45 days. The system
should support a phased distribution plan which spreads the work load
evenly over the CIPs and RCIPs.

Ration checks will be issued periodically during the rationing period,
based on an allocation scheme that estimates the amount of gasoline
available during the period. - :

The Ration Check Issuance system must be flexible enough to provide for
various allotment schemes, such as a state-based scheme or a ZIP code
based scheme. It could not support arbitrary allocation schemes, how-
ever, such as one based on historical usage by individuals.

Non-receipt of ration cheéks, due to changes of address, transfer of
vehicles (new, used, and junked), and lost or stolen checks, should be
kept as low as possible to avoid confusion and crowding at RCIPs.

There will be widely advertised penalties for fraud.

The "file" mentioned above, called the National Vehicle Registration File
(NVRF) in the published plan, will be structured to contain the minimum

amount of information about individuals, and would be used solely for the

purpose of issuing ration checks and monitoring the rationing system.

Security and privacy issues will be carefully considered and monitored. -
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C. Description of Effort

The study was conducted by staff from the Department of Energy, the
Lawrence. Berkeley Laboratory of the Un1vers1ty of California (IBL), the Oak
Ridge National Laboratory of Union Carbide's Nuclear Division (ORNL), and
Booz-Allen & Hamilton (BAH).

The cambined effort was directed toward the following activities:

Identification of key issues, both technical and political;
Evaluation of pribr studies and other relevant documents;

Surveys of the capabilities of states, Federal agencies, and commer-
cial firms to implement various parts of the plan;

Development of minimum and enhanced conceptual system designs, includ-
ing several alternative approaches;

Assessment of data acquisition and maintenance techniques required to
build a NVRF; '

Assessment of key subsystems of _the RCIR system;

Evaluation of interfaée requirements between subsystems of RCIR and
between RCIR and a gasoline allocation system, the states' DMV sys-
tems, the U.S. Postal Service, and any management information systems.

D. Methodology

‘The methodology employed a parallel effort by the three teams (ILBL, ORNL,
and BAH) to gather information from states, Federal agencies, and commercial
firms, develop a conceptual model as a working basis, and develop conceptual
systems designs based on the knowledge gained from background materials,
interviews, and general research activity. Computer modeling of same of the
subsystems provided insight into system parameters required for handling large
files. Interviews with personnel fram other organizations provided insight
into existing systems that handle similar large workloads on a regular basis.
Close cooperation with staff from the Economic Requlatory Administration - of
the Department of Energy provided insight into the intent of the plan, politi-
cal issues which had been addressed previously, and current interaction with
Congress. .

E. Summary of Tasks A
(1) Review background materials to gain an understanding of the detalls of

the Plan and to determine the need for additional studies in areas not
adequately covered.

(2) Establish conceptual models of Ration Check Issuance and Reconciliation:
(RCIR) systems to provide a baseline for the study. The models were
based on supportable assumptions for each module, and the interface
requirements for each module were explicitly defined. Each module was

-8-
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(3)

(4)

(5)

(6)

(7)

the starting point for a conceptual system design - therefore the techni-
cal and political issues affecting each module were identified and -
resolved, as far as possible, before initiating a system design.

Establish data element requirements by conducting a thorough study of the
Plan. Each data element must be described precisely, and a list of uses
for that element developed, along with same indication of priority. The
list of data elements formed the basis of the study of state DMVs. A
precise. description was necessary for the development of function specif-

ication of various subsystems.

Determine data element acquisition methods by conductlng interviews with
state DMV personnel and with R. L. Polk and Campany personnel. Fram the
data requirements list, data deficiencies were determined and the capa-
bilities of the states to provide these elements were determined. The
final product of this task is a characterization of the states' abilities
to provide current, accurate vehicle registration information to the NVRF
processing center. In evaluating the state systems for deficiency
correction, the following factors were considered:

Ungrade of state system using either state or contractor person-
nel;

Willingness of state to participate in the upgrade and continuing
data acquisition exercise; .

Capability of state to part1c1pate in the upgrade and continuing
data acquisition exercise;

Alternative methods for obtaining vehicle registration data;

Capability of state file update system and possibility for up-
grading that.

Develop conceptual system designs for each module in the oonceptual
model. IBL developed a distributed system design, ORNL developed a cen-
tralized system design, and BAH developed a decentralized system design
based on the assumption that the states could handle the job indepen-
dently. These systems designs form the basis of a detailed technical
feasibility evaluation in a later task. They also provide a basis for
the evaluation of existing Federal, state, and commercial systems. The
system designs specify possible implementation strategies (e.g., manual
or semi-autamated) for each of the subsystems. Practical questions of
file sizes, throughput requirements, and compatible interfaces were
addressed at this stage. : '

Develop functional specifications for each subsystem, considering file
sizes, file. structures, software implementation issues, and communica-
tions requirements. These specifications determine the scope of effort
and hardware which would be required to implement various system alterna-
tives, and were the basis for the cost/risk/benefit assessment.

Develop a cost/risk/benefit assessment by considering the functional

‘specifications and the overall system requirements for getting ration

~9-



Chapter 1. Introduction
checks out ‘in a»tlmely manner, detecting fraud, and providing information
to other ratmnmg components (e.g., allocation, audit, enforcement).

(8) Assess hardware and software availability by matching the functional
specifications developed above with vendor supplied spec1f1cat1ons to

provide input to the cost/risk/benefit assessment.

(9) Document the recaommended system configurations to provide the basis for
later issuance of a Request for Proposal, if required.

«



Chapter II. ' | Conceptual Model

II. Conceptual Model

A. Introduction

A conceptual model is a set of interconnected modules which describe the
functions of the system.' Each module consists of a set of inputs, a set of
functions performed on those inputs, and a set of outputs. The purpose of
creating a conceptual model for the RCIR system is to provide a basis for con--
ducting the investigation. Once a conceptual model has been agreed upon,

further study is directed toward expanding each module into a system design in
which greater functional detail is determined. Each system module can then be

expanded in explicit detail, and the design parameters can be identified and
changed, if necessary, to orovide a detailed implementation scheme. The ori-
ginal modules of the conceptual model may change their functions as the design
process proceeds from the general to the specific. However, at each step in
the process, the three comoonents of each module must remain explicitly speci-
fied - the inputs, the functions performed by the module, and the outputs.

B. Module Descriptions

The conceptual model for the RCIR system is depicted in the ORNL report.
Each module will be described in terms of inputs, functions, and outputs.

1. Data Acquisition Module

The Data Acquisition Module provides at least the initial data sources for the
NVRF. Inputs are the states' MV files, augmented where possible by other
sources such as the Title files used by some states to maintain individual
records. This module is defined to consist of one or more processing centers
equipped to receive, account for, and ensure completeness of the data sets.
This could be a continuing operation, as the states send in updates on a regu-
lar basis; or, it could be a one-time function, with updates being generated
entirely from other modules in the system. The outputs from this module
include the complete set of vehicle registration files for building the NVRF
and perhaps some feedback to the state MVs to assizt tham in correcting their
files.

— Inputs

State DMV files
Auxiliary information from other sources
Updates to state DMV files

—- Outputs
Complete data set for 50 states and D.C. to NVRF

-- Function

Receive, account for, and manage data input from states, and provide
complete data set in machine readable form for the NVRF processing
module. This may require data entry for states which cannot provide
machine readable inputs.
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2. Data Integration/NVRF Module

The Data Integration module creates and maintains the National Vehicle Regis-
tration File (NVRF) using the data sets provided hy the Data Acquisition
module. Validation and correction of the records takes place in this module,
using such techniques as ZIP code matching, VIN validation, duplicate detec-
tion and resolution, and other error correction techniques. This module is
responsible for integrating all. sources of information for maintaining the
highest quality NVRF possible. Correction files can he provided to the state
MVs, if those organizations desire to use these files for updating their
records. Securitv and privacy issues must be resolved in this module.

-~ Inputs

Data sets from the Data Acqu151tlon module
Updates and corrections from Data Aoqu1s:t1on, RCIP, and Reconcilia-
tion modules

—— Outputs
the most current NVRF to the Ration Check Address File Module
Correction files to the states

-~ Function

Maintain an® validate the NVRF for the oroductlon of addrpss files for
Ration Check Address File module.

3. Ration Check Address File Module

This module uses the most current NVRF to produce the address files for the

Ration Check Production module. The NVRF records are used to create files
with only the information required for ration check printing and mailing and
reconciliation. These records are sorted as required for optimal handling bv

the USPS. The task will probably be handled over a period of 20 days in orcer
to spread the work load of the USPS, the CIPs and the RCIPs over a period of
time. It may be necessary to generate a unique identification code for ration
check reconciliation in this module.

-— Inputs

The most current NVRF
The allocation algorithm

— Outputs
Mdress files to be sent to the Ration Check Production module and to
the Reconciliation module

- Function

The nrimary function of this module is to create address files used

-12-
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for the printing and mailing of ration checks. Facilities for sorting
the address files into proper sequence and providing staged address
file subsets of a short period (20 days) are required. The address
files are also used for ration check reconciliation, and may require
the generation of a unique identification code for that purpose. This
module also calculates the number of gallons allocated to each indivi-
dual and prints it on each ration check, using a prescribed formula .
based on variables like vehicle category, state, or ZIP code.

4. Ration Check Production Module .

The Ration Check Production module prepares the actual printed check on pre-
printed, controlled stock. The ration check may be a single or multiple form
post card, a self-mailer, or a check to be stuffed into an envelope. Which-
ever form is used, this module is responsible for maintaining a stock, con-
trolling that stock, printing the checks as required and delivering the checks
to the Mailing module. The address files will already be sorted appropri-
ately, so that mechanical sorting of the printed checks will not be necessary.
It may be the case that pre-encoded check numbers (using MICR or OCR tech-
niques) will have to be read and recorded on the address files by this module
for reconciliation purposes, in which case that function would not be done in
the Ration Check Address File module.

— Inputs

Ration check address files
Preprinted paper stock for ration checks

— Outputs
Batches of printed checks to be sent to the Mailing module

(Possibly) An updated address file with encoded check numbers to be
sent to the Reconciliation module. ,

— Function
This module produces the printed ration checks, sorted into proper
.order, ready for mailing, handles all the required accounting for the
paper stock, and possibly provides the Reconciliation module with the
accounting files.

5. Mailing Module

The Mailing module receives batches of presorted checks fram the Ration Check
Production module, performs accounting functions, and prepares the appropriate
bundles to be delivered to the USPS. Nondeliverable checks will be returned
to this module for handling. Close coordination with USPS will be requ1red to
minimize the work load on the postal delivery system. _

— Inputs
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' g%ﬁiches of printed checks from Ration Check Production
- QOutputs

Batches of sorted checks to USPS
Nondeliverable checks to Reconciliation module

-—'Function

Handle the accounting and control functions associated with delivery
of ration checks in properly sorted and packaged bundles to the USPS,
including accounting for nondeliverable checks for reconciliation.

6. Coupon Issuance Points Module

The Coupon Issuance Points (CIPs) are responsible for exchanging valid ration
checks for negotiable ration coupons. Because the coupons can be traded for
money on the white market, the CIPs must be capable of the usual. money-
handling procedures, as is done in banks, post offices, etc. It is assumed
that the CIPs will require identification consisting of a valid vehicle regis-
tration, a driver's license, and perhaps some other identification as well.
Cashed ration checks are sent to the Reconciliation module daily or weekly.
Procedures may require the stamping of the vehicle registration for to prevent
fraudulent use in the RCIP module. The various tasks possible for CIPs
include a wide range of activities, but it is felt that the CIPs should have
simple procedures and should be easily acce551b1e - on. the order of 40,000
CIPs are being conSLdered

-— Inputs

‘Ration checks, vehicle registrations, and other identification from
entitled individuals
Controlled stocks of ration coupons

— Outputs

Ration coupons to individuals
Ration checks returned to reconciliation module

-— Function

Exchange valid ration checks for ration coupons, performing the usual
money-handling accounting and control procedures.

7. Registration and Coupon Issuance Point Module

The Registration and Coupon Issuance Point (RCIP) module provides for the
issuance of ration coupons to entitled individuals who did not receive ration
checks through the mail. This includes new car buyers, people whose check was
lost or stolen, people who have moved without leaving a forwarding address,
etc. It specificallv does not include the issuance of supplemental rations -
that is assumed to be handled by other modules outside the scope of this
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.study. Because the NVRF is initially expected to have an unacceptable level
of errors, the over-the-counter issuance of ration coupons to entitled people
should be a relatively painless affair, not too different from cashing a legal
ration check received in the mail. The RCIP will be responsible for register-
ing the non-recipient for the NVRF to ensure that subsequent ration checks
will be mailed to the right address. Thus the RCIPs will feed updates and
corrections back to the Data Integration module. There is a wide spectrum of
activities possible for RCIPs, ranging from the simple gathering of filled out
forms which are then mailed to Reconciliation, to the sophisticated verifica-
tion of entitlement via remote terminals to an on-line reconciliation system
and/or physical inspection of the vehicle. Clearly the RCIP will have to per-
form all the functions of the CIPs in addition to the registration function.

—- Inputs

Vehicle registrations and other identification from individuals
Controlled stocks of ration coupons

-- Outputs

Ration coupons to individuals
Registration forms to Reconciliation and/or Data Integration/NVRF

-~ Function

Registration of entitled individuals for the NVRF and issuance of ra-
tion coupons over the counter, including all the functions of the
CIPs.

8. Reconciliation Module

The Reconciliation module provides for detailed ration check reconciliation,
duplicate payment detection, fraudulent check alteration and replication
detection, and update information for the Data Integration/NVRF module. A
report (or file) is sent to the Audit/Enforcement module for handling excep-
tions. The reconciliation procedure involves matching cashed checks with
mailed checks. In cases where mailed checks are cashed and RCIP registration
exists for the same vehicle, Audit/Enforcement is notified of a possible
fraud. In cases where mailed checks are not cashed after a certain period,
that record may be removed from the NVRF under the assumption that the vehicle
no longer exists, or at least no longer requires ration rights. The reconcil-
iation process is the only mechanism for detecting and reducing fraud.

-— Inputs

Ration Check Address File
- Nondeliverable checks

Cancelled checks v
RCIP registration forms

— Outputs
Undate/correction files to Data Integration/NVRF
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W .
Exception cases to Audit/Enforcement
(Possibly) Usage data to Allocation

. — Function

Reconcile cashed checks with mailed checks and providé fraud detection
and NVRF updates and corrections.

The Audlt/Enforcement and Allocation modules are outside the scope of this
study. Only the interfaces to the Reconciliation module need concern us here,
and the fact that the Allocation module provides input to the Ration Check

Aidress File module for determining the number of gallons allocated to each
individual according to the allocation algorithm.

This conceptual model for the Ration Check Issuance and Reconciliation (RCIR)
system - is complete. When each module is expanded into a conceptual system
design, some of the functions may migrate from one module to another. For
examwle, it may be more effective to combine the CIPs and the RCIPs and sim-
plify the registration procedure, in order to have broader coverage for non-
recipients. If this were done, the Reconciliation mocdule would have to be
enhanced considerably to provide for reliable fraud detection, and? the error
rate for handwritten registration forms filled out by applicants would be con-
siderably greater than in the more sophisticated procedure using on-line data
entry and edit techniques. The point is that this conceptual model provides a
basis for considering these aspects of the problem as separate entities, with
well-defined input, functions, and outputs.
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I1I. Conceptual Systems Designs

A. Introduction

The conceptual model defines several functional modules by their inputs,

functions, and outputs for each phase of the RCIR system. The next step

requires that each module be expanded into system components that interact

with each other in performing the functions of that module. At this design

level tradeoffs among various alternatives can be analyzed. Design alterna-
tives include choices between manual and automated operations and among archi-
tectural options of the system components. The architectural options are
whether a particular system component will be centralized, distributed, or
decentralized.

For the purpose of this study, the following definitions will be used:

A centralized system is based on a single (large) database that is
controlled and maintained by a single authority. The database is kept
consistent and accurate by virtue of having the entire database avail-
able in one system.

A distributed system is based on a set of databases controlled and
maintained by a set of homogeneous authorities. This set of databases
is kept globally consistent by virtue of intersystem communication
mechanisms. Generally, each system is considered identical in func-
tion, responsibility, and authority, with a high degree of cooperation
among the systems. \

A decentralized system is based on a set of databases controlled and
maintained by a set of autonomous authorities. This set of databases
need not be kept globally consistent, due to the lack of efficient in-
tersystem communication mechanisms. Generally, each system is totally
independent of the others, but each performs a similar (but not neces-
sarily identical) function. Authority and responsibility for system
details is not rigidly defined, and autonomy is rigidly protected.

Examples of the three architectures:

(1) Centralized System - the Social Security Administration (SSA)

In the SSA system, the entire database is maintained on a large computer
system located in Baltimore. Updates from field offices are sent to the
central system to be processed in batch mode. On-line access to this
database is provided over a telecommunications network for data entry and
database query functions. This system is described in detail in Appendix
A, i

(2) Distributed System - The Internal Revenue Service (IRS)

In the IRS system, ten regional centers maintain portions of the database
for local query and data entry operations. A master database is
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‘maintained at a center in West Virginia using updates sent from the
regional offices to the main center (on magnetic tapes shipped through
United Parcel Service). The IRS system lacks an efficient intersystem
communication mechanism necessary for a modern distributed system, but
otherwise is performs as a workable model. '

(3) Decentralized System - the States' Department of Motor Vehicles (DMV)

The 51 (states and D.C.) DMVs provide a model for a decentralized system.
Although each state performs a similar function, there is little con-
trolled interstate activity. Some states voluntarily cooperate in
exchange of vehicle registration data for interstate transfers, and oth-
ers do not. There is little uniformity of data elements maintained,
update techniques, or procedures for data capture and validation. Since
the states are autonomous, there is no mechanism to ensure any level of
compatibility among systems. This is not intended to be critical of the
DMVs, since there was no intent in creating a uniform system in the first
place. It serves to illustrate the distinction between decentralized and
distributed systems.

The three systems designs are somewhat difficult to compare on a module
by module basis because of the different design decisions about which function
to include in which module. In this chapter the designs are assessed accord-
ing to the following criteria: '

(1) Cost, in terms of manpower, facilities, equipment, and other expenses.

(2) Time required to implement a module, excluding the usual administrative
delays in procurement of computer equipment. ,

(3) Effectiveness - a functional relationship expressing the ease and timeli-
ness of obtaining ration rights and the probability of error.

(4) Risk - the probability of implementing a particular module at the pro-
jected cost, in the projected time, and at the projected effectiveness
level,’

Cost estimates are based on 1979 prices for equipment as quoted by major
vendors. Personnel .costs are based on government rates, assuming 100% add on
to base salaries for burden and overhead. No consideration has been given to
quantity discounts or early delivery premiums.

Time estimates are primarily software development time. Current govern-
ment  procurement procedures and manufacturers' delivery schedules are
extremely unpredictable. Those delays in some cases could overlap development
time, and in other cases simply delay development.

( The level of effectiveness is a qualitative judgment. At one end of the
spectrum one could issue coupons to anyone who requested them, causing a
situation where ease of obtaining rights is very high but the error rate would
be equally high, totally canceling the desired effect of a rationing system.
At the other end of the spectrum, one could require that each vehicle be phy-
sically inspected each quarter by trained DMV personnel in order to qualify
the owner for ration rights. 1In this situation, it would be very difficult to
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obtain ration rights but the error rate would be very low. The long delay
could make the svstem unworkable, again cancelling the effect of a rationing

svstem.

Risk is primarily a function of software development requlrements, reli-
ance  on new or exotic technology, and effort required to train personnel to

operate a new system. Modules based on existing operating systems, applica-
tions packages, and network protocols are much more likely to perform as

desianed than those based on new development of complex software. Risk is
gererally a function of cost, time, and effectiveness, expressed qualita-
tively. : . '

B. Data Acquisition Module

Te states' Departments of Motor Vehicles (DMVs) are the original sources
of data for Vehicle Identification Numbers (VINs), license plate numbers
(LPNs), and driver's license numbers (DLNs). Although these state agencies do
an adequate Jjob of fulfilling their legislated functions, they are largely
ill-equipped to take on the additional tasks involved in operating ar RCIR.
The state files are generally not currently suitable for additional functions
required by the Standby Gasohne Rationing Plan for the following reasons:

(1) Vehicle registrations are renewed annually in most states; thus some of
the files are up to one year out of date.

(2) Driver's licenses are usuvally renewed every four to seven years, so those
files are even more out of date.

(3' States which do not mail vehicle rpgwstratwon renewals have ponor quality
address information.

(4) There is currently little incentive for ensuring accuracv of VINs.

(5) Sophisticated methods for address correction, 1P matching, and VIN
correction are beyond the camahilities of most state systems.

{6) TEach state has its own vehicle classification scheme (designed for taxa-
tion), and none of the state schemes match the categories specified in
the SPQP Various definitions of vehicle weight are used which are dif-
ficult to match.

(7) Fuel type is not captured in many states.

(8) States with a staggered registration renewal policy have a small fraction
(approximately one twelfth) of the capacity required to handie a total
mailing in one month.

(9) The VIN correction program offered by R. L. Polk and Company is not capa-
ble of correcting the serial number portion of the VIN. While this is

~not important for vehicle recalls, it is extremely 1mportant for gasoline
rationing.

According to the BAH analysis of a sample of ten states, if the states
were .delegated gasoline rationing authority, it would be necessary for DOE to
perform the following tasks:
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Provide:direct assistance to those states not yet automated (e.g.,
Idaho), or not sufficiently automated (e.g., Kentucky, Alabama) to
‘han?le the mailing function.

Relax the vehicle‘classification rules to permit the states to use
their own categories as they now exist. :

Establish a central "data exchange" for interstate transferé{

Coord1nate this activity with the Department of Transportation (DOT),
the Department of Justice (DOJ), and the state DMVs. :

Work with state legislatures to change DMV laws in states which do not
carply with the minimm requirements of the rationing plan, such as
using standardized VINs. '

The BAH analvsis of California's DMV concluded that approximately $4.2M
would De required, to auament staff, facilities, and equipment, including
$2.35M for a contractor survey of vehicle owners Aesigned to upgrade the accu-
racy of existing files.  California already has a relatively sophisticated
system on decdicated computers, with OCR input, monthly mailing of renewals,
and 143 DMV offices distributed around the state. BAH's analysis indicated
that costs appeared to be aovproximately linear in the number of vehicles. It
is unlikely that the linear relation would hold for all states - especially
those which share computing facilities with other agencies. The above cost
estimates are superficial at hest, and pertain only to a short term rationing
situation. The proper method of evaluating a state DMV upgrade program is
through a joint task force of staff from DOE,; DOT, DOJ, and representatives of

the state DMVs.

R. L. Polk and Company have -been working with DMV files for over 50
years. Their cost estimates should be the most reliahle for the data acquisi-
tion function since they have economic incentives for improving the quality of
their files. They stated that their existing files are very good for 35
states, fair for the others except for the lack of California vehicles over 10
years old. 1In the pre—lmp]empntatlon phase, a test mailing would improve the
accuracy of state DMV files and give a more reliable estimate of the error
rate.

Polk's cost estimates for the pre—implementétion phase were used in the

AN

Regulatory Analysis, in addition to an estimate of $120K per state for upgrade’

activities. The total cost for this phase was estimated at $8.9M.

. In a centralized system, state DMV files and updates would be received
periodically at a central site -and be processed through sophisticated editing
and updating Drograms designed to detect errors in VINs and addresses. It

would be possible to develop LPN editing programs based on the various svstem°
for ass*qnlnq those numhers, but that would require a large development effort

and a mechanism for tracking changes to the states' systems. Since LPNs are

considerably shorter than VINs they are inherently more accurate and such a
development effort wonld probably not be justified.. :
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If DINs are used, Polk's software would be of little help. The addresses
on driver's license files are likely to be from four to seven years out of
date. '

Initial Data Acquisition Costs

BAH  Polk  ORNL

Time <l yr 1vr 1.5 yr
Startup 32.4M  8.9M  14.4M
Stanrxs 0 1.4 4.6M
mernting/quarter 0 1.7 4.6M

Comments: The BAH analvsis was based on a ten state survey, and California
vas used as a model state for time an? cost estimates. Some states would
recuire longer than two vears if left to their own resources.

BAH included a contractor survey for gathering missing data elements, at an
estimated cost of $2.3M for California. National costs were calculatecd by
extrapolating linearlv from California, which has 11% of the registered vehi-
cles. There was no analysis of the effectiveness of such a survey.

BAH assumed that, after upgrading state DMV systems, data acquisition would
continue at that level with no further support.

The R. L. Pnlk and Company costs are incremental costs, which take advantage
of their current operation. .

The ORML analysis for centralized operations assumed a pre-implementation
phase of 18 months, with a linear build up of personnel during that period.
The total cost was estimated at $14.4M. '

Conclusions

The estimates for this module are the most unreliable. Data acquisition
costs are strongly. dependent upon which scenario is in effect, which unique
identifier is required, how much states are willing and/or able to Ao, and how
much lead time there is. ' ’

Attempting tc use a database or a system for a purpose not foreseen in
the original design is an extremely risk-prone venture. Most of the effort
expended in developing systems and databases is aimed at optimizing them for
their designated purpose - usually to the exclusion of auxiliary or ancillary
purposes. It is especially difficult when a particular system is to be used
for orthogonal purposes, and maximally bad when the purposes are directly con-
tradictorv. 1In this case, using vehicle registration files for taxation and
for granting of ration rights is an example of directly contradictory pur-
nose:, ond the reconciliation of the database will most likely be a difficult,

v
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expensive, and marginally sucressful operation.

Other requlatory functions, sucH as safety and emission recalls of defec—
tive vehicles, tracing of stolen vehicles, and gathering statistical data on
transportation and energy use, orovide positive incentives for upgrading and
‘standardizing DMV functions. 1In a strong regulatory environment, and an unc-
ertain rationina situation, major peripheral benefits coul?d accrue from
interagency cooperation. That is, even if rationing is never put into effect,
upgrade of state DMV functions could have a positive benefit to society, and
the money could be considered to be well spent.

Creating allocation schedules and entitlement rules without considering
the side effects on existing government functions is not a practical strategy.

C. Data Integration/NVRF Module

puilding and maintaining a national file containing information on 150
million individuals is well within the capahilities of modern computing tech-
nigues. The major problems are in data acquisition from the state DMVs and
the RCIPs. The Aifferences in the three system designs for this module are:

A Aecentralized system would have a much larger error rate, uniess a
centralized clearinghouse could be made effective for interstate ex-
changn of Aata. Even then the 4differences among state systems wou'd
cause uneven performance in updating the 51 sevarate files.

The centralized system would have much cleaner files by ensuring elinm-
ination of Aunlicates, address correction by ZIP matching, and VIN
correction techniques. A significant lag would still remain Aue to
the proposed method for eollecting paper forms from RCIPs and in-
tegrating these umdates with the nriginal file by mAaintaining a large
key entry staff an? operation. FErrors in VIN, addresses, etc. could
not be easily corrected in this operation, and many people would  have
to return to the RCIP and fill cut the forms again.

The distributed system supports on-line updates from RCIPs, which
gives several major advantages. First, updates can be verified at en-
try time (real time ZIP matching and VIN checking). Second, errors
can be corrected while the registrant is stil) present, providing a
much more accurate source of information. Third, much of the key en-
try staff is not needed, so key entry errors from handwritten or
typewritten input forms are eliminated to a great extent. Fourth, the
uplates are instantaneous, eliminating the "soft" *':rau'q {see Chapter
TIT G) of miltiple registration.

The batch mode operations involving state DMV transaction files are simi-
lJar in all svstems hecause the distributed system must have adequate capacity
for hanAling high transaction rates during business hours, leaving plenty of
extra capacity Auring off hours for hatch mode updates, sorts, etc. The only
ertra capacitv required in the Aistrihuted system invelves extra disk storage
cavacity not required for transactior handling.
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In order to compare the centralized system design with the distributed
system design, the Data Integration/NVRF module must be broken into subsys-
tems. The software development effort for batch mode operations will be the
same for both designs. Operations staff will be fewer for each regional

-center because of the smaller amount of batch work, but there are ten regional
centers so the total operations staff will be larger. There is a large ini-

tia! software development cost for the transaction software for on-line CIP-

and RCIP operations.

For the centralized svstem, the total costs of implementation include a

large surge of data entry contracts in the first quarter. The data entry

function requires a large staff of key entry operators not required in the
distributed svstem. These functions are discussed in the analysis of the

CIP ®CIP/Reconciliation modules. The costs for implementation, first quarter, .

and subsequent quarters are estimated to be:

Implementation (1.8 months) S$7.9M
First Quarter $19.0M
Subsequent Quarters $6.2M

For the Aistributed system, ten centers operating 21 shifts per week
would require more operators and svstems support staff - at least four pecple
per shift, or 20 pecple per center, for a total of 100 operators and 100 sys-
tems support staff. Assuming the ORNL figures of $30K/vyr and $50K/yr respec-
tively, the quarterly operations costs would be $2M/quarter.

4 The hardware costs for the distributed system include Jlease/maintenance
costs for computer centers. Costs for terminals and communications are
covered in the CIP/RCIP/Reconciliation module discussion. These cost break-
downs are illustrated in the following table, where the Worst Case Neormal and
Best Case Normal scenarios were taken from the LBL report.
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Hardware Costs for the Distributed Svstem
' Worst Case Normal Best Case Normal

Component Purchase Maint/mo Purchase Maint/mo
CPU. CIP 5.0M  17.4K 1.5M 5.3K

'RCIP - 1.1M 3.9K L33 1.2K
Disk CIP 6.1M 36.8K 6.1M 36. 8K
' Spare 1.5M 8.2K 1.5M 8.2K

Batch 1.1M 5.1K 1.1M 5.1K
Tape . 1.5M 12.5K 1.5M 12.5K
FEP. 2.5M 21.1K l.6M 13.7K
Total 18.8M 105K . 13.6M 82.8X
Tease/ 48 mo.
quarter payout 1.175M +85M

In the following table, it has been assumed that the distribute? system
software development costs an additional 120 man years, at $50K per man vear.
Also it is assumed that the communications costs in the implementation ohase
are onlv 10% of norma! operating costs over the 18 month implementation ohase.
The large surge of kev entrv coerations assumed Auring the first aquarter has
heen included in the implementation costs for the centralized system.

Cost Estimates for Data Integration/NVRF
(Contracting and quarterly lease costs in $millions)

Implementation ()3 mos) Operations/quarter.
ORNL  WCN BCN |[ORNL WCN  BON

Personnel 4.8 10.8 10.8 ) 2.0 2.0

Equipment 3.1 7.1 5.1 .5 1.2 0.9

Total 7.9 17.8 15.9 1.1 3.2 2.0
Conclusions:

It is difficult to estimate the cost savings which might be expected by having
reduced errors and "soft" fraud in the distributed system case. These costs
are better reflected in the Reconciliation module and the RCIP mocdule. It s

probable that the NVRF will be much more accurate and current with the use of
on-line undates, anAd this should also provide for a much more flexible system,
responsive to changes in allocation an? entitlement rules.
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D. Ration Check Address File Module

Given the sophisticated systems required for the other modules, address
file generation is a minor part of any system costs. The ORNL design
estimated only S100K per quarter for generating the address files, and. the LBL
design assumed that address file generation is absorbed in normal sorting and
maintenance operations. The BAH estimates were based on the cost of computer:

time, which is totally absorbed in the lease/maintenance costs used in the
other modules. :

E. Ration Check Production

The BAH analysis estimated that a contractor could handle the printing
and handling of checks for approximately $1.8M per quarter. The ORNL analysis
assumed an in-house operation, which would cost about $1.4M per quarter. - LBL
assumed either would be adequate. From the Regulatory Analysis, the cost for
producing the paper checks was estimated at $3.3M per quarter, so this module
is not a major effort in any case.

F. Mailing Module

The cost of mailing is primarily in postage costs, which vary from $13.6M
per quarter for postcards (at $.09 each) to $20M per quarter for stuffed
envelopes. Clearly, a single mailing (or an annual mailing) of semi-permanent
instruments, 1like plastic credit cards with embossed letters and magnetic
strips, will be advantageous if rationing continues more than a few quarters.
‘There is, however, a serious problem in calling upon industry to produce these
instruments in a short period of time.

G. CIP, RCIP, and Reconciliation Modules

It is convenient to analyze the CIP, RCIP, and Reconciliation modules
together, since it is in these modules the greatest contrast between a cen-
tralized and a distributed system emerges. Actually the important distinction
between these system designs is not so much whether the system is centralized
" or distributed, but rather whether check verification, registration, and
reconciliation are handled immediately, as in an on-line system, or at some
later time, as in the batch system. It is in these modules where the greater
costs and risks of higher technology systems can lead to greater effective-
ness, lower error rates, and reduced fraud potential. For this analysis, the
fixed costs associated with labor intensive operations will be distinguished
from the variable costs, which go toward automating some of the functions.

Fixed Costs

The manual operations involving check cashing, coupon handling, daily

teller close-out procedures, etc., will probably not vary much in either sys-
tem design. The Requlatory Analysis estimated the CIP fixed costs to be

$81M/quarter. The ORNL analysis bracketed that figure with a range of $32M to
$130M/quarter. For this analysis the $81M figure will serve.
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The ‘manual operations of RCIPs will include all the operations of CIPs
and 'in addition, a teller must either fill out a registration form or check a
form filled out by an applicant. It is estimated that approximately 10% of
entitled people will have to register at RCIPs each quarter. Each transaction
at an RCIP will take up to twice as long as a CIP transaction, so the manual
RCIP operations will cost about 20% of the CIP operations, or approximately
$16.2M/quarter. The Regulatory Analysis estimated RCIP costs to be
$14.M/quarter. The ORNL analysis bracketed this figure with a range of $6M
to $22M/quarter.  Clearly it is expected that a more careful procedure would

take 1longer but result in fewer errors and hence in fewer reregistrations.
The $14.2M/quarter estimate will serve for this analysis.

: In the Reconciliation module, undeliverable checks will have to be

entered into the reconciliation database. Taking again an estimate of 10% of
each quarter's checks to be returned, that portion of the ORNL analysis yields
approximately $0.IM/quarter fixed costs for reconciliation.

The question of Federal Audit and Enforcement must also be addressed,
since that function 1is directly related to the amount of fraud to be dealt
with. The Regulatory Analysis estimated Audit and Enforcement would cost
$14.M/quarter for auditors, investigators, attorneys, etc. The LBL analysis
makes a distinction between "hard" fraud, such as counterfeiting, wire-
tapping, etc., which is done by "professionals", and "soft" fraud, such as
registering more than once, which is done by "basically honest citizens".
Using estimates from the Secret Service, the Social Security Administration,
and a 1976 Department of Justice study, the costs for dealing with fraud are
estimated to be:

Soft Fraud: $22.5M toj$45M per quarter

Hard Fraud: $13.7M to $86M per quarter

For the purpose of this analysis, Federal Audit and Enforcement fixed costs
are assumed to be the minimum estimate for hard fraud, or $14.7M/quarter.
Even though same forms of hard fraud can be prevented by on-line verification,
it is probable. that as the number of cases is reduced, the cost per case
increases.

Variable Costs

Centralized (or off-line) System

CIPs must bundle checks and send them by secure transport to the Recon-
- ciliation center, where they are read into the system using OCR, MICR, or key
entry techniques. The Requlatory Analysis estimates the total cost of check
reconciliation at $.04/check; for 150 million checks the cost is $6M/quarter.
Since reconciliation of ration checks is expected to be scmewhat simpler than
private banking practices, the ORNL analysis estimates the total cost of
reconciliation to be only $1.3M/quarter. This includes only the OCR opera-
tions and not the cost of transport and handling. BAn arbitrary estimate of
$.01/check for secure transport adds $1.35M/quarter to the CIP operations
costs. : ' .
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RCIPs must bundle registration forms in the same manner as checks, so the
estimated cost of transportation is $.15M/quarter. At the Reconciliation
center these forms will be key entered by almost 1000 key entry operators,
which is estimated to cost $5.3M/quarter.’

The Reconciliation function requires entering cashed checks into the sys-
tem via OCR or MICR readers, at an estimated cost of $1.2M/quarter.

Distributed (or on-line) System

CIP tellers have credit verification or transaction terminals for wvali-
-dating check identification. This method forces tellers to check the identif-
ication carefully by entering one or more numbers into the system. ‘The termi-
nal then responds with a verification number not available to the person cash-
ing the check. Thus soft fraud is minimized. The teller close-out procedure
also 1is validated from the transaction database, eliminating most forms of
teller fraud. Since the transaction is immediately recorded in the database,
reconciliation for valid checks is done immediately and the cashed checks need
not be transported to a center nor reentered into the database.

The RCIP function is considerably more sophisticated for the on-line sys-
tom. Intelligent terminals can prompt the teller for missing information,
per form edit/verification checks immediately, and reject incorrect entries.
Since this procedure is done in the presence of the registrant, errors can be
easily minimized by requesting corrected information from the registrant.
RCIP reconciliation on-line eliminates soft fraud by preventing people from
multiply registering, even with valid identification documents. Also no forms
need be transported to a center for key entry.

‘No additional reconciliation functions are required.

The costs for the on-line system are for terminals and communications.
From the LBL analysis, two scenarios were specified, based on the number of
working hours and peak loads. These two scenarios are: -

Worst Case Normal (vm) 60,000 CIP terminals
: 22,000 RCIP terminals

Best Case Normal (BCN) 17,850 CIP terminals
6,670 RCIP terminals

WCN is one shift (7.5 hrs)/day, 5 days/week, peak 4 times average.
BCN is two shifts (12 hrs)/day, 5.5 days/week, peak 2 times average.
The AT&T Study assumed CIPs would be located at post offices, some on privaté

lines, some dial-up, and that RCIPs would be located at regional centers with
WATS lines for calling in registrations from CIPs.

Given these aSsumptions, the costs for the on-line system is represented’
in the following tables:
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Terminal Costs for the Distributed System
Worst Case Normal Best Case Normal
Purchase Maint/mo Purchase Maint/mo
Terminals CIP 24.0M 240K C7.IM 72K
RCIP 66.0M 440K 20.0M 170K
Tota' 90.0M 680K 27.1M 242K
" |Lease per 24 mo. - :
quarter payout 11.25M 3.39M

Conceptual Systems Designs Bvaluation

To these costs must be added the communications costs from the CIPs and RCIPs

to the regional centers, and between the regional centers.

These costs are

represented in the following table, based on the two normal scenarios from LBL

and from the communications study done by AT&T.

Communication Costs for Distributed System
(Quarterly Costs in S$Millions)

AT&T

. WCN BCN

CIP RCIP CIP RCIP , CIp RCIP
Interregional .018 .018 .013 .013 .095 .095
Regi@a]. 6.7 = 6.7 2.3 2.3 36.34 6.14
Total Quarterly 6.72 6.72 2,31 2.31 36.43 6.24

Using these estimates, the costs of the two systems can be‘canpared;.

summarize the fixed costs:
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Fixed Costs for Manual Operations
(Quarterly operating costs in $millions)

CIPs \ $81.0
RCIPs $14.2
Reconciliation $0.1
Hard Fraud Enforcement $14.7
Total Fixed Costs $110

To these costs must be added the variable costs for the RCIR modules.

Variable Costs
(Quarterly operating costs in S$millions)
. Centralized | Distributed
Function Item | WON . BON Item
Cip Data Entry 1.2 3.0 0.9 Terminals
Transport 1.35 36.3 2.3 Commnications
RCIP Data Entry 5.3 8.25 2.5 Terminals
Transport 0.15 6.7 2.3 Communications
Total 8.0 54.25 8.0
" 1Soft Fraud 22.5 0 0
Total Variable 30.5  |s4.25 8.0

Conclusions

(1) The fixed manual costs are bound to be several times the variable costs,
and these figures do not include the cost of producing, printing, stor-
ing, and distributing coupons.

- (2) The cost estimates for fraud prevention and enforcement are probably not
very reliable, but they are a major tradeoff for the on-line system.

(3) Communications costs are the most sensitive and significant for on-line
systems. These estimates were made fram a heuristic model in the LBL
study; the AT&T study used their existing network model and a detailed
configuration based on actual population distribution and placement of
USPS Sectional Centers and branches.
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IV. Summary of Costs

. The implementation costs vary considerably according to system design.
Initial data acquisition cost estimates range from $8.9M to $32.4M. Implemen-
tation of the Data Integration/NVRF module was estimated to cost between $2.4M
and $17.8M. The initial costs for training CIP and RCIP personnel were
estimated to be around $10M. These costs cover the large majority of the
implementation phase, are extremely rough estimates, and represent a small
portion of the overall costs. In this analysis it was convenient to move as
much of the cost into the operations phase as possible, primarily to expedite
the comparison of various systems. A : -

The comparison of costs among the various systems designs 1is somewhat
deceptive due to the widely different operating conditions and effectiveness
of . the designs. However, it is instructive to consider these estimated costs
in Jjudging the relative importance of the functional modules in operating the
RCIR system. In the following tables the "fixed" costs of other modules from
the Standby. Gasoline Rationing Plan Regulatory Analysis are shown without
further analysis. The operating costs for the RCIR modules are derived in the
preceding sections and from the LBL, ORNL, and BAH reports. The absolute cost
figures represented here are probahly not very accurate; however, the relative
costs for various subsystems are expected to be fairly reliable.

Fixed Operating Costs (from the Reqgulatory Analysis)
(Quarterly costs in $millions)

Coupon production 32.9
Check stock production 3.3
Postage 20.0
Public Information 8.0
Management and Administration 5.7
Manual CIP Operations 81.0
Manual RCIP Operations 14,2
Federal Adjustment and Appeals 4.7
Federal ration banking 65.0
Federal Audit & Enforcement

(Hard Fraud Cases) 14.7
Total 249.5

The Regulatory Analvsis also estimated that state and prlvatp industry costs
would be $455. 3M per quarter.
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Variable QOperating Costs for RCIR Modules
(Quarterly costs in Smillions)

‘States Polk Centralized Distributed

(BAH) {ORNL) WCN BCN

Data Acquisition 0 1.7 4.6 4.6 4.6
Data Integr./NVRF 0.5 1.7 1.1 3.2 2.9
Address Tape Prod 0.1 0.1 0.1 0.1 0.1
Check printing 1.6 1.3 1.4 1.4 1.4
CIP 2.6 2.6 2.6 39.3 3.2
RCIP 5.5 5.5 5.5 15.0 4.8
Reconciliation 4.9 0.7 1.3 0.1 0.1
Total Varijable 15.2 - 13.6 16.6 63.7 17.1

The cost of audit and enforcement for "soft" fraud would applv to all but the
Distributed systems - i.e., an additional $22.5M to $45M per quarter might be
incurred in fraud detection for the first three designs in the above table.

Comments:

(1)

(2)

(3)

(4)

Some of the figures used in the BAH analysis had to be reinterpreted to
conform with the module subsystems in which fixed costs were broken out

from variable costs. ‘These estimates are very unreliable and are -

presented here for comparison purposes only.

The same reinterpretation of cost estimates applies to some of the R. L.
Polk figures as well. It is particularly important to note that the Polk
report was based on slightly different assumptions that the later ana-
lyses bv ORNL,

The ORNL estimates are probably the most realistic in light of the fact
that thev used existing price schedules and detailed design parameters in
their studv.

In general, the imprecision of the rules and conditions under which any
of the systems would bhe implemented does not permit valid comparison of
costs across the board, as may be implied by this table. Each system
design does a different overall function, in terms of error rates, fraud
Jevels, effectiveness, etc. o
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V. Cost/Risk/Bénefit Assessment
Ay
A. Definition: of Parameters

The methodology for this study employed three teams developing the design

and information background for three system architectures, viz.:

A decentralized system in which each state would handle saome of the
functions of the RCIR system and the government would handle the rest.

A centralized system in which all RCIR functions would be handled by a
single government agency on a large computer system.

A distributed systém in which ten regional centers with interregional
communications would handle RCIR functions.

These three options represent increasing use of modern computing and com-

minications technologv, which implies longer lead times and higher risks, but
also the possibility of improved effectiveness, more flexibility, ‘and lower
costs in the long term. To put these options in perspective, five scenzarios
will beeldscribed which help define the different features of each system
design. The parameters describing the scenarios are defined as follows:

(1)
(2)

(3)

(4)

(5)

(6)
(7

(8)

(9)

Lead time ~ the time required to implement a system.

Error rates - the rates which cause entitled individuals to. not receive
their allotments promptly.

Fraud levels - the ease with which ration checks may be forged, counter—
feited, or obtained illegally. ' :

Impact on other agenc1es - the extent to which the system negat1ve]y
impacts the missions of other agencies, implying that DOE would have to
provide funding or other assistance to the impacted agencies.

Exclusiveness to gasoline rationing - the degree to which a system could
not be useful to the mission of other agencies who might be expected to
provide support or other assistance.

Costs - the operating costs of a _system

Risks - the probability that a system design will not be 1mp1emented as

specified and meet the design goals. In general, systems requ1r1ng of f-
the-shelf hardware and software, and little training of personnel is low
risk; a design requiring implementation of relatively new components and

special training of personnel is high risk. In either case, a system

requiring the management and adm1nzstratlon of a complex environment is
also high risk.

Privacy - the extent to which private information about individuals or
organizations could be made available to unauthorized (i. e., for pur-
poses not related to gasoline rationing) agencies.

Inflexibility - the extent to which the system can not be quickly and
.easily changed to meet different requirements, such as new allotment
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schedules or new entitlement rules.

(10) Permanency ~ the appropriateness of a system for a long term rationing
- system. Low values indicate that a system is appropriate for a short
term program which is expected to be temporary. High values indicate ‘a
system is appropriate for a continuing govermment rationing program,
similar in nature to the social security and income tax programs.

In terms of these ten parameters, a set of five scenarios has been
created to emphasize the different features of various system designs which
depend upon the conditions under which gasoline rationing might occur. The
scenarios cover a range of situations from short term emergency conditions to
- a long term requlatory rationing program.

The cost analyses in the various scenarios can not be oonsidered very
reliable. There are so many unknown details in any project this large in
scope that a single factor could easily override all the others. The cost
estimates do provide a fairly reliable estimate of relative operating costs
for comparison among system designs.

The five scenarios represent on decentralized case, two variants of the
centralized case, and two variants of the distributed case. The distributed
svstem which consists of all 50 states operating standardized DMV offices and
having full interstate communication c¢apability has not been analyzed in
detail in this study. The scenario does make an interesting comparison with
the others, however, so the values of the ten parameters have been estimated
from experience alone.

Given a detailed set of conditions and rules for allotment and entitle-
ment, these scenarios should be useful in completing a final design. Of
course, various combinations of these scenarios are possible too, such as
. starting with R. L. Polk and Company during an emergency and later converting
to a goverrment run system.

B. Scenarios
Scenario 1:

Emergency situation, short lead time for implementation;

High error rate implies that the rules can not be rigidly enforced so
people can obtain ration rights promptly;

v

Fraud prevention is not an important issue because the rules are fuzzy
and not rigidly enforced;

Impact on other agencies, such as state DMVs, USPS, Treasury, commer-
cial bhanks, is great;

Benefits to other agencies is not a consideration;

Costs should be minimized because of the temporary nature of ration-
" ing;

Risks should be kept low because the system has to work quickly;
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_Prlvacy is protected because existing flles are used by state agen-
cies;

Flexibility is not important;

Permanency is not relevant. .

Recommendation: Delegate rationing authority to states, with as much Federal
assistance as necessary for contracting the mailing, CIP, RCIP, and reconcili-
ation functions to appropriate firms or agencies. The rules would have to be
relaxed since states do not have the same vehicle categories as the DOE plan,
_and mu1t1p]e registrations are not always detected.

The BAH analysis indicates that this plan would be negligibly cheaper
than the DOE Regulatory Analysis indicated. Primarily, the major costs are.in

coupon production, postage, and CIP/RCIP personnel. It would have a major
impact on the MMVs and may be of same benefit to them and to the Department of

Transportation (DOT) and the Department of Justice (DOJ) if enough Federal

assistance were forthcoming. At any rate, if the onset of rationing is
entirely uncertain, any action in this direction could be of benefit to some

ongoing programs.

Scenario 2:

One year lead time, but capablé of a short term response at 25-30% er-
ror rate;

Error rate would decrease over a vear to about 10-15%;

Fraud prevention capability would increase to a level similar to that
seen with Treasury checks;

Imoact on other agencies would be minimal;

Exclusiveness to rationing is moderate because of commercial uses  and
because vehicle recall files would he improved;

Costs are minimized hv commercial value of the system;
Risks are low bhecause of existing opération;

Privacy could be jeopardized by the creation of a national file con-
taining information on individuals; :

Inflexibility would be severe if entitlement rules changed from vehi-
cles to individuals}

Permanency is not an option due to commercial nature of the system.

Recommendation: Contract with R. L. Polk and Company to upgrade their exist-

ing system by acquiring missing data, cleaning up their non-commercial files
(0ld cars, states. with privacy restrictions), and acqu1r1ng additional
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resources. Polk's cost estimates did not include CIP and RCIP operations or
reconciliation - costs which greatly exceed the NVRF costs anyway. Polk would
have the highest quality short term response if the rules (vehicle categories,

fuel type) were to be strictly interpreted. However, if entitlement rules
were changed to driver's licenses or social security numbers, Polk would be of

no help at all. The Federal privacy rules do not apply to a commercial com-
pany, but Polk already has to deal with restrictionhs from 15 states.

Scenario 3:
Eighteen month lead time;
Ervor rate 10-15%;
Fraud preveﬁtion at Treasury levéls;
Impact on other agencies minimal;
Exclusiveness to rationing moderate;
Costs are not a major constraint;
Risks are moderately high;

Privacy could be jeopardized but legislative safequards could protect
privacy, as for Social Security, Interna) Revenue Service;

Inflexibilitv would not be a problem because of government control;

Permanency is expected.

Recommendation: The centralized system designed by ORNL would be appropriate
if rationing were viewed as a long term situvation requiring continuing govern-
ment control. Risks are somewhat higher than in Scenario 2 because of the
lack of expzrience ir L' airea, but they are nevertheless minimized by the
specification of existing data entry techniques and a standard
hardware/software configuration. The costs are reasonable for a large govern-
ment operation. The error rates and fraud prevention level will probably
never improve much due to the manual handling of registration forms and
checks, the long time delays between execution and detection of fraud, and the
large number of people required to run the system.

The ORNL design is fairly detailed and complete, and could be used as the

starting point for an implementation plan. It would create an obsolete system
in the not too distant future, however.

Scenario 4:
Two years lead time to implement;

Error rate approaches less than 5%;
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:' 2 Fraud prevention potential must be very good - all "soft" fraud elim-
-+ inated, "hard" fraud minimized;

Tt

Impact on other agencies moderately high because of the introduction '
of new technology into USPS or DMVs;

Exclusweness to rationing is low because of the adaptablhty of the
system to similar uses;

Costs are appreciable compared to previous scenarios;
" Risks are high because of use of re’atively new technologv;
Privacy is samewhat better protected by regional autonomy;

Inflex1b111ty is not a problem because of the f1ex1bJJ- ty, cf T2 up-
dating system;

Permanency is expected.

Recommendation: The distributed system designed by LBL would be appropriate
if rationing were declared a long term regulatory situation. Modern tech-
niques for on-line database query and update should expedite rationing func-
tions, eliminate "soft" (or casual) fraud and make "hard” fraud (counterfeit-
ing, wire-tapping) much more difficult. The risks are much higher than the
previous scenarios bhecause of relatively new technology, special training of
personnel, and distributed management functions. Privacy can be protected a
little better by having only reglona] databases with personal information -
vehicles can he tracked across regions, but individuals don't have to be. The

on-line registration function provides the most flexible system because new
data elements can be captured over a period of time before allotment and enti-

tlement rules change.

The impacts on USPS acting as CIPs and RCIPs would be great because of
the introduction of new technology into a largely manual system. The benefits
may also be great because of the impact of electronic mail in the near future.
The oosts trade-offs between manual and automated functions are negligible
except for communications costs, which are estimated by LBL. and AT&T to be
between $18M and $200M per vyear. These costs are comparable to the other
costs in the DOE Regulatory Analysis.

Scenario 5:
Two to four years lead time;
Error rate could approach 5%;
Fraud prevention moderately good;
Impact on DMVs maximal;

Exclusiveness to rationing is low - benefits to DOT and. DOJ are oon-

-36-



Chapter V. Cost/Risk/Benefit Assessment

sidered important:
Costs are high;

Risks are high because of new technology, widely distributed and auto-
nomous management, large training requirements;

Privacy can be fairly well prbtected.by state autonomy;
Inflexibility is severe because of state DMV mission;

Permanency is not a prerequisite because of other uses.

"Recommendation: In the situation where rationing is not expected for several
vears but planning can begin soon, an effort to upgrade the state DMVs to a
standard level and provide for interstate exchange of information could be the
optimal strategv. Since the Department of Transportation is interested in
upgrading for vehicle recall campaigns, and the Department of Justice is
interested in improving the tracing of stolen vehicles, the state upgrade pro-
gram could have broad support from these agencies. The flexibility for gaso-
line rationing is limited to DMV-related data elements - e.g., a change from
vehicle number to driver's license would be easy, but a change to social secu-
ritv number would be beyond the scope of the system. Risks would be highest
of all because of state autonomy, large training costs, new technology, and
the difficulty of heterogeneous systems interconnection techniques.

The costs have not been estimated for a fully connected 50 state network

in this study. In order to better understand the problems and costs involved
in such a plan, a task force should be established which includes knowledge-

able personnel from DOE, DOT, DOJ, AAMVA, and state DMVs.
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i

C. vAhélysis'of Scenar ios
In this section a method of analysis supporting the conclusions drawn in
the previous section is developed. The method is quite straightforward:
(1) Characterize each scenario by assigning a "percentage of importance" to
each parameter; ' '

(2) Rank each system design relative to each parameter;
(3) Treat the scenario analysis table as a table of weights, and apply these
weights to the relative ranking table for the system designs.

The parameters have been selected so that low values ‘are "better" than
high wvalues in the relative ranking. Tricky assumptions in this analysis
are: ‘

Exclusiveness to rationing is the inverse of benefits to other
agencies, so a low value implies greater values to DOT, DOJ, etc.

Risks are low in same cases only if the rules of allotment and
entitlement are relaxed.

Permanency is low if the system can be dismantled easily - low
values of permanency are arbitrarily assumed to be a virtue.

Analysis of Scenarios .

Factor Scenar io
One Two Three  Four Five

Lead Time 30.0 20.0 15.0 10.0 5.0
Error rate 5.0 7.5 12.5 17.5 15.0
Fraud level 2.5 5.0 10.0 © 20.0 15.0
| Impact 2.5 10.0 15.0 15.0 2.5
Exclusiveness 1.0 2.5 5.0 5.0 30.0
Costs -22.0 30.0 10.0 5.0 2.5
Risks 2.5 10.0 5.0 2.5 1.0
Privacy risks 22.0 2.5 10.0 7.5 14.0
Inflexibility 2.5 2.5 12.5 15.0 12.5
Permanency 10.0 10.0 2.5 2.5 2.5

.These values, chosen rather arbitrarily, give a "profile" of each
scenario in terms of. the relative importance of each parameter. Graphic
displays of these profiles are in Appendix C, and give a much- more- natural
representation of the scenarios, since the actual values assigned are not
important. :

In a similar exercise, the five system candidates are ranked éccording to
the ten parameters in the following table. '
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. Analysis of System Designs
Factor Decent- RL Polk Central- Distributed
ralized ized Regional  States
Lead Time 1 2 3 4 5
Error rate 5 4 3 1 2
Fraud level 5 3 3 1 2
Impact 5 1 1 4 5
Exclusiveness 5 4 3 3 1
Costs 2 1 3 4 5
Risks 3 1 2 4 5
Privacy risks 1 5 4 3 2
Inflexibility 5 4 3 1 2
Permanency 1 1 5 5 3

The Scenario table can be thought of as a table of weights, representing
the relative importance of each parameter for each scenario. Applying these
weights to the System Design ranking table gives an indication of -the
appropriate choice of system design for each scenario. -

Table of Weighted Values
Scenario Decent- RL Polk Central- Distributed
ralized ized Regional States

One 18 25 33 36 38
Two 26 19 29 36 41
Three 33 28 27 27 32
Four 40 32 28 23 28
ive 38 41 28 23 19

The smallest coefficient indicates the preferred system design for each
scenario. The relative sizes of the coefficients indicate the "distance"
between the alternative designs. -

This analysis should not be taken as a rigorous mathematical exercise,
since all the numbers were generated on a "best guess" basis, taking into con-
sideration the estimates fraom the three reports, previous experience in system
designs, and general intuition. The analysis technique, however, could give a
reliable decision making tool if the numbers could be made more valid.
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Anpendlx A. 'Existing Operational Systems

A. Introductmn

In order to determine some baseline parameters for the various system
. architectures, several Federal agencies and commercial firms were contacted
‘'who appeared to be operating large scale systems similar in nature to the
requirements of an RCIR system. Among the characteristics of inte;est are:

* Large (several million records) databases used for periodic mailings
to individuals

* On-line data entry an;i database query systems

* Controlled environments requiring security and privacy safeguards
* Telecommmnication systems supporting widely dispersed users |

* Reconciliation procedures for fraﬁd and érror detection

* Trained personne] oerformmg these various functions, and personnel
w1th expertise in the varlous areas of interest

* Possibly some excess capac1ty to handle same portion of t:he RCIR
system functions on an emergency basis

‘The organizations surveyed for this study include:

* Ten state DMV organizations

* Moore Business forms, Inc.

* R. L. Polk and Company |

* The Social Security Administration

* The Internal Revenue Service

-

* The Secret Service

A representative descrlptlon of one of these ex1st1ng systems, as applied to
an RCIR system, is glven in the following section. It is important to -note
that this description is solely in terms of the characteristics relevant to
this study. This description should in no way be considered as an analysis of
the effectiveness of the system in doing the job it was designed to do, which
is in many ways entirely different from the functions of the RCIR system.
This analvsis can not be construed as any sort of critical statement about the
design, implementation, or operational effectiveness of the surveyed systems.
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It should also be noted that each of the people interviewed were
extremely helpful and candid in providing the information requested. It would
not have been possible to gather these baseline statistics without the full
cooperation of the personnel at the surveyed agencies. '

In the discussion an attempt has been made to interpret the surveyed sys-
tem in terms of the conceptual model adopted for this study. In some cases
this works quite well, while in others, the model must be strained samewhat to
provide the proper perspective for systems designed to do samething entirely
different. It is hoped that the uniform view, based on the conceptual model,
- will assist in understanding the relevance of the operational parameters to
this study.

B. The Social Security Administration System

The Social Security Administration (SSA) runs a large, centralized system
for administering its programs, which includes the retirement system (Title
II) and the Supplemental Security Income (SSI) system covering some forms of
welfare cases. The survey of SSA consisted of telephone interviews with three
SSA senior people and a one-day site visit to the Baltimore complex. . The site
visit was arranged by Charles Ryan of the Systems group, and included inter-
views with staff in telecawmmications, database management, on-line systems,
and check issuance. A variety of documentation was supplied which described
operating functions and costs, error sources and rates, and other interesting
technical details.- The SSA people were very cooperative and informative in
assisting with this study. T

It is emphasized here that this . section describes the SSA system only as
a ocomparison to the manner in which a RCIR system might be implemented. The
study is not directed to how well the SSA system performs the Jjob it was
designed to do, but rather how existing operations might reflect on the imple-
mentation of the various modules in the RCIR model. There should be no impli-
cations drawn from this study as to the operation of the SSA system per se.

a. Data Acquisition Module

For the purpose of this study, all data acquisition is carried out in the
Data Integration and Registration modules. The Data Acquisition Module,
responsible for acquisition of the initial database, has effectively disap-
peared for the SSA system and need not be discussed further.

b. Data Integration/NVRF Module

This module is well developed in the SSA system and constitutes the major
computerized component of the system. The SSA system can be divided into two
major components: (1) a batch mode system for processing updates to the large
Earnings File (EF), the Master Benefits Records File (MBR), and the Supplemen-
tal Security Income (SSI) file; (2) an online system supporting data entry
and database query functions against the Account file, the Control file, the
Pre-Entitlement file and the Client Record Index.

‘The EF is analogous to the NVRF in some respects. It contains approxi-
mately 200 million records on the social security earning history of individu-
als. The records are keyed to a 13 digit unique identifier consisting of a
nine digit social security number plus the first four characters of the last
name, analogous to an NVRF identifier composed of VIN plus state code plus
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model vyear, for example. New applicants are screened to detect duplicate
accounts, since each person is supposed to have only one social security
account. There are approximately 7.5 million new social security accounts per
year, which is about the same level of activity expected from new vehicle pur-
chases for the NVRF. The entire EF is processed about three times per week,
screening new applicants and providing historical information cn earnings in
response to queries from the field. Approximately 250,000 duplicates per year
are detected by the current algorithm, and SSA staff expressed the need for a
better identify checking algorithm.

Although the size and activity level of the EF is similar to what would
be expected for an NVRF, its purpose is not very analogous. A much closer
analogy is the Master Beneficiary Record (MBR) file, which contains the active
records for people entitled to social security benefits (called title II, for
retirees, families of deceased, etc.). The MBR file consists of approximately
34 million records of active accounts containing historical data on entitled
individual accounts, each of which may support up to 15 beneficiaries and up
to 21 different payment claims - approximately 600 bytes of compressed data
per record is allowed, with an average of 200 bytes ver record. The activity
on the MBR file is quite high - some 25,000 initial claims per day and some
250,000 post-entitlement transactions per day. The MBR file is totally
rewritten every month is 20 segments, one per day. This activity on the MBR
file is similar to that expected on a centralized NVRF. On-line data entry
-and database queries against the MBR file is on a dif{erant system and will be
covered in detail in the Registration and Coupon Issuance Point module.

Another file on this system is the Supplemental Security Income (SSI)
file, which contains records for individuals entitled to welfare (title 16)
pavments. This file contains approximately 25 million records distinct from
those on the MBR file, and is operated with an entirely different set of rules
due to legal constraints. The SSA took this function over from the states a
few years ago and had problems with accuracy and curvency over the years. The
large amount of welfare fraud associated with this function is indicative of
the scale of problems which might be expected in the RCIr system. New York
and Chicago, for example, report a Jevel of 10-15% loss of welfare checks due
to theft and other forms of fraud. some of these problems will be covered in

the Reconciliation module. ‘

These three large files are handled on a completely batch mode system
consisting of a triplex of IBM 370/168 mod 3 computers with four megabytes of
memory each, and with 48 tape Arives each. Very 1little disk capacity is
required since the files are tape based sequential files. Specialized
software utilities are used for file handling, data compression, sorting, etc.
All software is written in assembly language. The entire library of SSA
included over 400,000 tapes, most of which are 1600 bpi.

c. Ration Check Address File Module

The MBR file anc® the SSI file are the source for issuing checks to over
500 million accounts on a monthly basis. The title II recipients are main-
tained on an address file by the Department of the Treasury. Each month an
update file consisting of about 10-15% is sent to Treasury, where ineligibles
are deleted from the file. The file is divided into 10 sections by sorting on
the last two digits of the social security number, which provides for a
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uniform geographical distribution. This is very similar to R. L. Polk's pro-
posal. for preparing the address file in 20 sections sorted on first initial of
last name. Approximately 20% of the accounts are direct deposit accounts, -
which go directly to banks and other financial institutions. This causes some
problems when SSA wants to commmicate with recipients. Treasury sorts the
files by routing indicator and sends them to one of its seven disbursement
centers around the country. The printing and mailing is done at the disburse-
ment center. :

A. Ration Check Production Module and Mailing Module

The Department of Treasurv disbursement centers mail the checks. Moore
Business Forms does direct mail of information to people who have left a for-
warding address. The SSI checks are done through a separate dishursing center
in Birmingham, Alabama. There is a direct link between Baltimore and Birming-
ham for Aata transmission. There are approximately 100,000 non-recipients
from the 34 million title II mailings each month. These checks are returned
to the SSA for further processing, which will be described in the Reconcilia-
tion module. Although the SSI (title 16) has only 4 million accounts, that
system has about the same number of non-recipients. Reconciliation procedures
are quite different for the two systems, however.

e. Coupon Issuance Points

The function of the CIP for SSA is served by banks since SSA checks are
for money.

f. Registration and Coupon Issuance Points

The RCIP function for SSA is only the registration and information
dissemination function, but it is fairly extensive and complex. The SSA main-
tains 1350 field offices, each of which has fram 10 to 150 personnel, with an
average of 30 people per office. Each office is equipped with one or more
terminals online through one of two networks to the interactive system in Bal-
timore. There are also seven Program Service Centers (PSCs) which are staffed
by 1800-2000 people each. Each of these is also equipped with online termi-
nals and with Programmable Magnetic Tape Terminals (PMTTs). There are two
types of Teleservice Centers, which have approximately 70 personnel answering
telephones, referring to microfilm files, and generally relieving the pressure
on the district office staff. There are 35-40 large teleservice centers, each
serving large metropolitan areas (for example, the center in Laurel, Maryland
serves the entire Baltimore-Washington D.C. area). There are about 30 mini-
teleservice centers, which primarily front for the larger district offices.
Each teleservice center is currently equivped with only a few terminals. The
staff at the centers can issue queries against the database, enter initial
claim information, and perform initialization of new accounts.

The on-line system to which all these offices are connected is quite com-
plex.. There are four major databases maintained on the system: The account
file of completed actions, the control file of pending actions, a pre-
entitlement file with accounts prefigured for people 60-65 years old, and a
client record index which contains social security numbers and pointers to
records on the other files. The query system may reference more than one file
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to answer a query from the field. A query is entered interactively, but the
answer is.mailed in hardcopy form the next day as well as bemg printed on the
terminal.

The acoount file is the largest database on the system. It oonsists of
the full MBR plus the "Orbit" files, which contain updates to the MBR. Thus,
a query will be passed against the Orbit files first, and if no hits are made
it is then passed against the MBR. The MBR gets updated fram the Orbit files
on the batch-mode system described earlier. Transactions are retained online
for about 100 days, and migrated on a Least Recently Used hasis. The period
.. is adjustable to account for variations in transaction rates and can vary fram
90 to 140 days. Recently a mini-MBR has been created which omits most of the
historical information on the full MBR, thus shrinking the record size fram
600 to 180 bytes for the mean record length (the variance in record size is
large). The records are variable length, and highly compressed. The TOTAL
data management system is used to manage the files, using BDAM datasets with
very high densities (about 90%).

The 1350 offices have 2500 terminals linked to the central system over

one of two networks: the Social Security Administration Data Access and

Retrieval system (SSADARS) and GSA's ARS network. SSADARS consists of seven
sites distributed around the country which support a total of 19 concentra-
tors. The concentrators support IBM 2260 protocol at 1200 Baud, provide desk
calculator functions and two types of "surface" edits for data entry. The
seven sites drive 9600 Baud trunk lines to the central system. The ARS net-
work supports only 110 Baud teletypes on the GSA network. Also there are 57
Programmable Magnetic Tape Terminals in offices which handle health insurance,
program service centers, and others. The PMI'Ts run bisynch at 4800 Baud
directly to the central system.

g. Reconciliation Module

Reconciliation of Treasury checks is done through the Federal Reserve
system. The SSA issues approximately 32 million checks per month and recelves
approximately 100,000 complaints of non-receipt. Some 60,000 of these are
cleared by local auditing procedures, and the remaining 40,000 require signa-
ture verification. Of those, approximately 60%, or 24,000, were cashed
improperly, and these cases are turned over to the Secret Service for investi-
gation.
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Appendix C. Figures

Figure 1 shows the weight table for the scenarios.
Figure 2 shows the relative rankings of the system designs.

Figure 3 is a graphic representation of the scenarios shown as proflles,
i.e., differences from the average values of each parameter.

Figure 4a shows the correlations between the parameters as derived from
the weights assigned to each parameter for each scenario. Figure 4 shows the
correlations graphically: white circles represent positive numbers, shaded

circles represent negative numbers. Thus permanency and costs are positively
related to lead time, and error rate is negatively correlated with lead time.

Figure 5 shows the prbfiles of each system design using the weights of
Scenario one. It 1is evident that the differences fram the average for the
decentralized system are smaller for this Scenario.

Figures 6-9 show t4Ye profiles for the other Scenarios.
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