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DEVELOPMENT INFORMATION SYSTEM

Background Information

In support of other efforts to improve program planning, project
design and program/project evaluation, AID is endeavoring to improve its
information storage and retrieval system. A special task force on library
and information retrieval has recommended the establishment of a Development
Information Service along the lines of the attached report, "Establishing
a Development Information Service (DIS). While decisions have not vet been
taken on all the recommehdations in the report, it is possible o conclude
at this time that the three proposed new PBAR automated‘systems discussed
in separate papers (CPDB, ESDB, PPT) will encompass a good portion of the
data discussed in the DIS report, pp. 17 to 21, and that the Eata will be
accessible to the new Deve?opment Information Service. Furthermore, it is
anticipated that the DIS wi}] have an automated file(s) for state of art
data. The content of these files is being elaborated at this time.

(See attached Scope of Work).
Attachments:

A. Establishing a Development Information Service (DIS)

B. Scope of Work (Functional Requirements)
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PREFACE

/
This report is submitted to the Ide Committee (The AID Library and
Information Retrieval Task -Force) by Practical Concepts Incorporated
{PCI)}. This report presents the analysis and recommendations
resuiting from PCI's support to that committée. Because of the complexity
of the issues addressed by this analysis, and its interrelationship to other
efforts PCI is undertakino for AIE, we owe & vote of thanks to many
individuals, including the following members of PCI's own‘staffz

PCI Contributors to This Report

L. J. Rosenberg T, Schmidt
R. Formichella A. Ritchie
R. J. Turper 0. Sachs
M. Hageboeck M. Marx

" A. Feiner ' R. Popper

PCI is solely responsibie for deficiencies or errors in this report.
Any credit is due the members of the Ide fommittee:

Members of the AID Committiee on

Library and Informztion Retrieval

"o
N

C. Ide S. Applegate D. Myren

J. Roush J. Chamberiain L. Rhodes

J. Hafenrichter J. Donnelly H. Turner
. D. Steinberg
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SECTION ONE

SUMMARY

E. SUPEK SUMMARY

AID currentiy spends more than $2,000,000 per year on information
services, yet AID Project Designers are not being provided the
information they need. We propose that AID establish a Development
Informetion Service (DIS) that will provide the information needed by
Project Cesigners and integrate existing information activities.

We further recommend that the Development Information Service, after fully
meeting the information needs of AID Project Designers, have the potentizl
for becoming an information znalysis center that defines the development
srofession,

velop end implement ihe RIS »ili cost about $800,000, spent over
an Gd-monin period and during whicr time infermstion products will be

peoyides Lo USAIDs . Anmual operauine hedget for a full-scale
informatizn service snould be aporoximetely 5340,000 per year.

S design and implementation activities will require
contrictor support.  However, it is recommended {hat AID top management
ify and select a Director of the DIS who will work closely with
the cuntractor team during the development phase and assume cperational
responsititities during impiementatipn. The DIS Director shouid be
avaiiable for this assignment for a period of 18 months. He should be
a senicr grade official with experience in information analysis and
project management. Experience with AID or development programs is g{
not necessary.

E perfornsnce and expenditure schedule for DIS development and implemen-
tation is summarized graphically in Figure 1-1.

Practical Concepts Incorporated (
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&, TUMMARY OF CONTLUSIONS

he Agency should establish a Development Information Service (DIS)
¢35 en information analysis center, per the following definition of
that term>

“An information analysis cen%er is a formally structured
~rgsnizational unit specifically (but not necessari?y

ex:?usivaﬁy} gstablished for the purpose of acquiring,
setecling, storing, retrieving, eva]uat1nq, analyzing, and
synthestzing o body of information in a clearly defined
soecialized ¥ield o rerfc1n1ng to & spec1f1ed mission with
the intent of compiling, digesting, repackaging or otherwise
argarizing and presenting pertinent information in a form
most authoritative. timely and useful to & society of peers
andé management.” .

it may be appropriste for DIS %o establish the definitive collection
-~ tne devetopmoni

sretessiun.  Just as the medical profession is in

cne oszpse gefiped b

“

the %at'nme’ Library of Medicine, the "development

:
" cen be defined by DI,

° By taking adventoge related efforts in automation --
particularty the PBAR initiatives to establish the AID
Ve
1

*

€
MIS -- DIS can hav EUtGﬂat“G capability relatively quickiy
and at reletiveiy low cos

° it is feasible that DIS provide direct user service at the
USAIDs, through use ot interactive remote access consoles.

" The UShIDs have indicated enthusiasm for the DIS concept
and skepticism as to whether Washington will in fact live up
Lo the BIS promise.

DIS capacity and capabiiity can be developed in evolutionary
manner -- one smail step at a time to achieve immediate but

modest Teveic of capability without compromising the long-term
potential.

Fracticat Concepts Incorporated
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C. SUMMARY OF RECOMMENDATIONS -

DIS be immediately established as a service bureau within AID.

DIS impiementation adhere to the following:
° Immediately (30 days after start-up) DIS provides information,
based on ARC and other AID collections, to USAID project

designers regarding a frequently encountered class of project;

DIS provides representative "in-depth" analyses within 3
months after start-up; :

DIS operaticnal capability established, and the operational
system fully defined, at the end of 6 months;

Batch processing capability be established nine months
after start-up; . .

If full-scale automation is chosen, provide real-time
remote access capability {video only) at selected
tocations within 12 months; '

Within 18 months real-time remote access, including hard
copy print-out, available in ¢the selected USAIDs;

o

DIS be jointly staffed by AID and contractor personnel.

That ARC and all of its related functions and budget be put
within DIS.

That PPC or PBAR appoint the technical monitor for the contract
to operate DIS.

That a DIS Board of Directors be formed, consisting of repre-
sentatives from PPC, PBAR, TAB, management services, and the
contractor chosen to initiate DIS implementation.

7 .
That the "Ide Committee" be disbanded in favor of the Board
of Directors, and the PPC/PBAR monitorship, which shall
supervise DIS until such time as DIS achieves full-scale
operations.

When DIS achjeves full-scaie operations, the Beard of Directors
select a permanent organizational home for the DIS,

That a Director of the DIS be chosen to serve for an 18-month
term, with the clear understanding that he will

step down in favor of a new Director after DIS is fully
operational.

Practical Concepts Incorporated
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SECTIOR TWO

DIS OBJECTIVES AHD ALTERNATIVES

A. INTRODUCTION AND SUMMARY OF ANALYSIS

The Agency needs to improve the way in which information is acguired,

disseminated. A library/information science orientation
needs to be brought to bear on these issues.

stored and

priorities; whether the greatest need was for better technical informa
better capture of AID's own expzrience with releted projects and programs,
etc. The issue of information priorities was not fully resolived. Rather

Oiscussions among the Ide Task Force membars centered around information
+

the Tesk Force decifed to Yet rformation prigorities be determined
ancording to user prierities -~ g7 tne hichest priority user is the

)

esigners must be provided the information
eate first-rate projects;

-t
o
m
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SE C
they need to

AID should make the investment in personnel and facilities
25 necessary to provide thet information.

Specific recommendations and an jmplementation approach are discussed
in the following three paragraphs:

1. Key Concepts;

2. Mechanism for Implementation: A "Development Information
Service";

3. An Action Program.

Practical Concepts Indorporated
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Key Concepts ” .

Information needs of USAID project designers should be given
the highest priority.

If USAID project design information needs are fully met, then
2171 other needs can be met with Tow incrementzl investment.

Any information “"system”" must have human intermediation to
gnsure proper sensitivity to both user needs and information
availabiiity.

Information needs can be characterised in three basic

categoriss:

(1) infermation regarding experience with similar projects,
programs, and probiems (not necessarily limited to AID‘s
activities);

{2} Technical data, specifying the state-of-the-art in
project-related technologies;

(3) Context data describing social, anthropoiigical, economic,
and political variasles bearing on LDC problems/programs.

AID must aggressively cutreach to obtain information regarding
all three types of information.

AID mustrimmediately develop mechanisms for sharing its own
experience and experience of other donors, with project
designers. Thus, among the information sets, first priority
must be given to “"experience data".

The flow of information to project designers must be oriented
to decision making needs.

Practical Concepts Incorporated
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Information activities should be integrated with AID's evaluation
system and studies, and with PEAR initiatives to establish a.
"sountry program datz bank" and a "performance tracking system”.

2. Mechanism for Implementation: The Development Information Service (DIS)

The Task Force recommended that infermation and tibrary activities of
the hgency be functionglly integrated within 2 single organization --
+he Development Informaticon Service. The charter for the Devaliopment
information Service {DIS‘ would be to immediately meet the information
neads of project desicners-and to eventually evolve into & full service
infermation facility. GSalient charecteristics of the DIS include:

®*  The DIS is or I towards chtaining, maintaining, and providing
decision-gdriv informaton, Thet is,. the information of interest
derives from w2t peeds of project designers to make decision:
concerning &i ive nrosect strategies.

The BIS provides anc1ﬁ+3cg not descriptive, information. Rather
than giving a user the tull body of information related to his
projects, DIl performs the analytic task of culling the Titerature
and synthesizing an information package explicitly taiiored to

his needs

The key point is access to, not physical possession of the data ;
needed. The Agency need not and should not commit itself a priori
to collecting and maintaining & comprehensive body of date, but

shouid instesd mount &n aggressive program to obtawn data fram e
existing sources external to AID —

The DIS is oriented to information users rather than information
sources. its mission is to determine what information project
designers need and cet it for them, in the form they need it

gnd when they need it.

*  The DIS will bring to the Agency ¢ new orientation toward
informatic and library sciences, with staff who will work
directly with information users to ensure that their needs
are 5&35' met.

®  The DIS will use both conventional and unconventional storage
and indexing techriques as suited to the job at hand.

/]
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The DIS wﬁll use the current AID reference center and other
Tibraries on an as needed basis, and will improve techniques for
indexing and retrieving project, program, and project specific
information.

The DIS will maintain a comprehensive file of "AID-unique” data,
concentrating on current information.

AID memory will emphasize retention of evaluation data, and of the
dissenting points of view presented in pre-project documentation.

The DIS will not attempt to duplicate information collections
where those collections are already adequate for AID needs.
It will provide access to those collections and will codify
them as required to provide AID users with:

a) Condensed statements of the state-of-the-art relevant to
' their needs; and,

b} References and access to further documentation as may be
recuired.

¢ Based on interaction with the USAID project designers, DIS will
produce information packages for the different project design
stzges in response to USAID needs and requests.

It is envisioned that such information packages would include:

1) Prior and current experience with similar projects and
programs, considering both AID and other donor activities;

2} Codified statements of the state-of-the-art regarding relevant
technical information, and relevant social, cultural and
economic "context! data.

The relationship of DIS to its users and information sources is
defined in Figure 2-1.

rd

3. Action Program

The DIS priority must be a dynamic institution, continually evolving
in response to informaticn needs and availability. We can get started
now, sciving immeciate priority information needs at the same time that
we further define DIS's lcng-term options. Therefore, the Task Force
recommends a six month pericd of prototype operations, during which
time the DIS wiil: '
Q

N
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Figure 2-1: Functional Relsticnship of DIS to Users and Information
Seurces.

OIS Information Specialists will provide 2 service to these requesting
infarmatiah but will not preciude their direct access to AID or cther
information coliecticons. Both bibliographic and summary datae will

be provided. '
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1) Define and meet AID information needs for a priority topic
or topics;

2) Fully develop a plan.for implementing an "AID Memory";

3) Based on its prototype activities, define whether and how
DIS should identify, store, index, and codify information
available from-outside of AID:

4) Collect, analyze and disseminate "experience data" for use
by project designers.

8. DEVELOPMENT OF A FUNCTIGNAL SPECIFICATION FOR THE DEVELOPMENT
INFORMATION SERVICE (BIS)

In order to develop a design specification from which we can deduce

system hardware and software, we Tirst develop a functional specification
describing the operating characteristics of the system as’ seen by the

user. To allow the "Ide Committee” active participation in the develeopment
of functional specifications, PCI offered the following discussion:

1. DIS Modes of Operaticn; .
Z. Answers to Basic Queries Regarding Each DIS Mode;
3. Parameters ¢f a DIS Functional Specification.

1. DIS Modes of Operation

There are three plausible modes of DIS operation. For each of these

modes we must consider how the system locks from the user's point of

view: ’

a. Automatic Responses -- information forwarded from DIS to the
- user without explicit triggering events;

b. Semi-Automatic Responses -- information forwarded {o users
based upon triggering events that are not DIS specific (e.g..
routine program and project submissions};

¢. Querv Responses -- answers to speciffc information regquests.

:\\\N
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It is useful to/ﬁndicate the “purposes” to which the ocutputs in each
of the DIS modes are addressed:

©

The automatic mode defines and characterizes the DIS data
base and capabilities so that user requests will be appropriate

to DIS capabilities.

The semi-automatic mode provides project summaries and related
technical date as they have been garnered from existing AID

documentation and sources in order to inventory the state-of-the-

Although such semi-automatic responses
111 inciude references to collections other than [DIS, no attempt
would normaily be mede to access or summarize collections outside

art as it is known to AID.

ef active "AID memory”.

Responses to specific queries inventory any and all data sources

in erder to answer specific questions posed by the DIS inter-

rogator.

2, Answers to Basic Queries Recarding Each DIS Mode (From the User's

Point of Yiew)

seg. e
[ !

cu

3

sdes of operation, we answer basic

guestions characterizing UIS cperations from the user's point of

7. How does the user gain access to the DIS file?

g.

Sutomatic Mode:

Basic materials are sent to the Mission.

it is

& Missior coption from tnat point on as to the nature and extent

¢f access to this file.

(One opition would be to maintain, in &

singte lecation, locseleaf summaries of DIS data.)

Semi-Automatic Mode: Triggered by normal document submissions

{e.g., DAPs and PIfhs).

Respenses are cabled, airgrammed or

pouched to preparers/signators as appropriate.

Issue and Probliem Oriented Responses:

probiems or topics for DIS consideration.

Mission formally requests
The ability to responc

depends upon the information pricritiec as set by poiicy makers
{inctuding the evaluation community) as well as by the number of
information requests and the resources allocated to DIS.

{Note that the driving varieble for DIS costs will be the
number and nature of special requests that DIS responds to.}

Practical Concepts Incorporated

/5



2.

-t
B ]
t

8

)
What information does the user receijve?

A. Automatic Mode:r Descriptions of the basic materials contained
in DIS memory -~ with pericdic updates, as well as episodic
circulation of key information products. Routine descriptive
data might include lists of new publications and projects,
evaluation reports, etc. Episodic information products, circulated
on an as completed basis, might include special information responses
to topics of general interest (e.g., if DIS does an inventory of
water resource activities, on demand for project designers in
the Middle East, that information product might be circulatad
to all USAIDs).

B. Semi-Automatic Mode: In response to specific types of project
documentation. Triggeriny documents %o which DIS should respond
might include the DA?, the PID, and the PRP.

In response to the DAP, the DIS will identify programs having
similar goals, aiternative purposes related to those goals, as
well as sector studies, context data, and bibliographies as
appropriate to issues raised in the DAP. Project summaries would
be forwarded for thacse projects where good evaluation data are
available.

In response tc the FiID, projest summaries would be forwarded

for those projects having similar purposes, nelping the project
designers identify alternative outputs for achieving similar
purpcses as well as inputs for achieving each type of output.

Key assumptions -- with emphasis upon those assumptions that nave
not proven true in the past -- will also be highlighted. It is
in response to the PID that the DIS will focus its responsss, as
it is at this point {post-PID} that the details of project

design should be set forth.

It is pessibie that in response to the PRP, additional date

will be forthcoming from DIS with emphasis upon contractor
assesswments to aliow Tor selection of alternative implemeniing
agents, detailed schedules, etc. Informational product from the
Agency's MIS as well as from the contractor evaluation reports
would normally be forthcoming from this point.

Note: The information products defined above are representaiive
" rather than comprehensive and information sets are not mutually
exclusive.

X

Practical Concepts Incorporated
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Issue and Problem Oriented Responses: The information product
will include resuits of analyses (performed by ad hoc groups,
information sepcialists and analysts) as well as alternative
solytions and identification of plausible data socurces not covered
by the DIS investigation. Context, technical, and project and
program deta will be forwarded as appropriate. Supporting data
of such analyses will include data normally provided as part

of the semi-automatic response, but in this mode of operation,
BDIS will normaliy outreach to and summarize various non-AID
sources.

How soon will the ussr receive & response from DIS?

Futomatic Mode: This question is not really relevant to the
automatic mode. However, it is worth noting that guarteriy or
semi-annual updates are plausiblie. It is probable that in no
event would submissions be Tess frequent than annual.

Semi-Automatic Mode: With & Fixed (say. 30-day) period
foilowing receipt of a DAP, PID, PRP, etc.

- znd Problem Oriented Responses: The response time to
el vequests will he cetermined on & user-by-user basis.

nd intensiveness of the analysis to be undertaken., It seems
reascnable t0 expect that the DIS should at Teast acknowliedge
receipt of the user's information reauest within (say} 7 working
days of receipt. Thus, another cutput of the DIS would include
an acknowledgement of an information reqguest and a probable
date &t which the information would be provided the requestor.
(Special recuests to DIS should include "must have" dates --
that is, the reguestor should indicate the latest date on which
he can accept the inforamtion requested. As a mintmum, DIS
shoule guickly note: (&) the plausibitity of responding within
the time available, and (b) the quality ef the search that can
be accompiiched within that period.)

what form wili DIS products be provided the user?

kutomatic Mode: Probably in the form of looseleaf books znd
pericdic updating sheets for those looseleaf books, as weil
as bound copies of special reports, eic.

‘ractical Concepts Incorporated
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Semi-Automatic Mode:’ Existing abstracts, project summaries,
reports and bibliographies. Non-AID sources not included in
AID supplied bibliographies will be identified to allow for -
direct access to such sources.

Issue and Problem Oriented Responses: Early submissions
and/or supporting submissions may be the same as in the
semi-automatic response modes but targeted at the specific
problem or question. These responses will fregquently include
references to individuals and/or data collections not accessed
by the DIS information analyst.

By what means will DIS products be forwarded to the users?

Automatic Mode: Hard copy normally submitted via bouch.

Semi-Automatic Mode: Hard copy submitted via pouch and/or hand
carried by technical staff participating in related projects.

Airgram or cable responses will be used for summaries and to

identify the nature of responses that will be forthcoming. ~
Where comprehensive bibliographies are provided it is probable

that microfiche or similar condensation techniques will be used.

Issue and Problem Oriented Responses: Same as for semi-automatic
modes but frequently results will be handcarried to USAID Missions
by those technical design staff from AID/W who work with DIS
analysts to develop the information package and subsequently

are TDY team members working in the USAID to develop the

project design. Telephone or other more timely mechanisms

for communication will be used as the situation warrants.

Parameters for a DIS Functional Specification

£
The basic parameters establishing the functional specification for an
information system are:

Extensiveness of coverage: the degree to which the DIS search
exhausts the set of all potentially relevant information.

Relevance of the information actual]y provided: the degrze to

which the DIS selects and/or edits from among the total

information of poLent1a1 interest to select spec1f1caulj those
items germane to the respondent's interest.

44
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Extent of abstraction, summarization and analysis of the
dats base to respong specificelly to the user’s interests.

-t b

Timeliness: the time between receipt of a user reguest and the
forwarding of information meeting that request.

Information quality: the confidence that the user has that
the information is current, valid and reiiable.

Number of simultanecus queries that the system can handle.

Total number of inguiries that the system processes during the

course of & given working period.

Accessibility:
system services.

how hard is it Tor the user to obtzin the

The Committee's deliberations regarding the above specifications were

focussed on answering

- )

3

the following questions for each DIS mode:

Ragnonse time:r What i+ the elapsed uzmt between & respondent's
query angd the rvepty to thav guéery?

Humber of simuiicpzous inguimies that the zystem hendiss -~ How
many peop?e can USF the system &t once? What happens to thes
use r when he addresses his query to the system but it is
currently saturated?

How many inouiries is the system expected to handie on any

civen dayr Over the course of a vear? Ars there peak
toading requirements?

enciveness of coverage: How many of what kind of cata sources
t the DIS access in order to develop the informaticn prckage?

EAt
us

Cﬁbh of ccveraqg; Te whot extent must DIS znalyze, annotele,
eﬁc., ac opposed to simply identify and/or forwerd

fecessibility: How hard is it for the user to get to thc

system? What must he do in order to ensure that his reguaest
is received? To ensure that it is honored and met WIth‘ the
time schedule he has set forth?

To what extent is DIS to be a broker for other data cources:
That is, to what extent should DIS be monitoring FAQ, Worid
Bank, etc., information products in or-er to select from among

these products and distrubute those deemed of high relevance
to AID users?

Practical Concepts incorporated
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8. Brevity: How concise should the information product be? To
what extent should DIS be dealing with distillations as opposed
to documents?

9. Specificity: How much information will the user tolerate that
1s not directiy relevant to his topic of interest?

10. Serendipity: How much deliberately non-relevant information
will be forwarded in the hopes of sparking some creative act?

11. Date quality: How valid must the data be? Must findings be
certified by a committee of experts? How relijable must the
data be -- how bad is it if two independent data analysis teams
come to different conclusions?

12. In what form must system products be? Books? Xerox copies?
Microfiche? Etc.

.

The Committee reviewad the above Jist of questions and developed the
functional specification shown in Table 2-1.

C. DIS FILES AND FUNC

—3
—
o
=
(¥4 ]

1. DIS Operations Under Conditions of Maximum Capability

t is useful to examine the DIS files to consider what the DIS file
structure might be like in the best case operational profile -- that is,
for the 'maximum operational capability':

'

1. DIS defines the developmenl science, maintaining a core
literature that is so definitive;

2. The central data base is automated;
3. Al nén—iibrary data are machine accessible;
4. Interactive consoles {at USAIDs and AID/W) provide

access to the automated data base and can provide hard
copy graphics-and text.

Practical Concepts Incorporated
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TA8LE 2:1

LISRARY & INFORMATION RETRIEVAL SYSTER TASK FORCE
RRSPONSR TO QUESTIONS POSED BY
FRACTICAYL CONCEPTE IRCORPORATED

QUESTION

AUTONARIC RESPONSE HODD

SEMI-AUTONATIC RESPONSE MODR

QUERY RESPONSE HODK

Projact Leval - Up to 10

1. Response time. N.A. Project Level (PID) + % working
days asftey projsct haw besn working days.
approved in A.Y.D.J/W.
Eactor } ~ 20 working Segtox hevel - Up to 25
days after receipt of PlO/T. working days.
2. Humber of simultaneous H.A. Tt $8 assumed DIS will operate from an automated datas base

fnquiries,
How many referances
at once?

¥hat happens if
system is saturated?

using At least two terminals to answer raquest,
X,1.D0./7W buraaus will also have asccess to

and A.1.D./W staff.

from HMission

the data base for their own operationsl needs; howevey, DIS will
sozvice dpecific teguests for information packages, speclalized
hibliographies, and reference materials,

Sscond priority will be given @o
semi-automatic responses.

Fixrat prioxrity will be given
to specific queries.

eL-11

o

3. How many iInquiries.
Daily
Annually

Fask Joading

{Can't be egtimated at this time,]

Project Level - 250

S8actor Lavel - 25, .

Project Level -July-Auguat
&

Sector Lavel - NA

}

Prodect Lovel -~ 250

Sectox Leavel ~ 25

Ptoﬂact Laval -~ Preceeding
PID gubmisgsion (April-Hay)
and following semi-auntomatic

responsea (August-Septaember.)-

Sector Lavel - NA



4. Extensivenans of
covarayae

A.I.D. Sources:

Pata, Pinancial Data),

Technical Sources:

Other Donorxws:

National Medical Library,

IBRD, PAO, WHO {HMeamlth).

{S50cial Development Rasenrch), ate,

Bi-lateral Dunoxrs: OECD/DAC, SIDA {Sveeden) CIDA & RISD {Canada), etc.

Expanded Country Data Fase {including Countrxy Data ¥File , CQQnixy Economie Peolfile
ARC holdinga, Mastar Projasct File, eate.

Hational Agriculturxal Library, atc.

1L0 {Lakaxr), UNESCO (fducation}, ¥R {(Population), UNITAR,

5. Depth of Coverage

N

Organized packages of projéct type documentation;

o
-

abstract of phamplets, extensive reports and hoo's

and provide listings of other donor agencles materisls-include abstracts whaxre readily available.

6. Accessibility:

a. How hard 1ls 1t for
user to get to the
systen,

L., ¥HWhat must be done
to be sure his
request is recelved,

¢. end that {s time
schedule is honored.

R.A.

N.A.

]

Extremely sasy-telephone,
walk in, telegram or airgram

~

pi-11

Raly on communications system

Rely on target rasponse time
if exceadad send telogram.

pajeiodioou| sydaoucy (esnoeid

7. To what extent {s DIS
to be a broker for
cther data sources?

22~

Wi

Should have reference materials
availabhle with recommended
references selected by DIS,
Technical Advigory Board.

IS Technlecal Advisory bBoard
should seslect apecific xefer-
ences to include in information
packages.

DIS should provids abstracts of
pertinent outaide documentation
selected to anawer spacific
query.
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8. Brevity

Llatinqa ant abstracts 3jovrnals-
backed-up by on-demand printing
service.

Provide summary project data
such ag Projsct Performancs
Tracking History List (Attachad)
and Log. Frame, gome documents
and references. Rsference doctu-
ments may be obtained Irom on-
demand printing system.

e . 2 o b

" provide analysis u? documen-

tation and forward abstracte
of documents- documants tham
selves are to be obtained
from on-demand printing
systea. '

9. €Specificity

Tolerate a fair amount of non-
relevant data since users will
make own selections from listings

May tolerate some rnon-relevant
data since usar will realizxe that
pactaged material will not smatisfy
each problem fully.

Wwiil tolerate little non-

relevant material since user
will expect carefui research
to satisfy his specific needs

10. Ssrxendipity- hope
to spark creativity.

N. A.

Some - Provide a cover sheat for
packaged material giving name of
researcher and inviting ingquiry
along other avenues,

More-Provide a personal note
from researcher that will

recommend cther approaches 7

-t
o

1i. Datp quality

Littie screening of materials
included in systen,.

s

Program documents in inforpation
packages will pe provided as
they appear with a summary as to
quality or Aifferences in approach
Technical documents will be -axa-
fuily chesen by a board of techa-
fcal advisors.

¥ill provide obvious valid
informaticu. Otharwise query
will be given to a.board of
technica' advisors.

12. TYorm of System's
product.

W

Listings and abstract journals.
backed-up by on-demand prin%inn
system,

Infoymation packages, listings and
journals kacked up by on-demand
printing eystem.

Anslytical summary, spscifie
bibliogrsphy-backed-up by
on-demand printing systen.
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Under these conditions e consider the following issues regarding DIS

/

composition: ) ’ '

1. Number and type of files: How many kinds of information are -
there that we need to access? {What is a taxonomy that is
appropriate from the user's point of view?)

2. Content of the data files {(What data elements are included?);

3. The form in which those files are maintained (machinable, micro-
fiche, hard-copy, sequencing of data elements, etc.);

4. Indexing and access {How do we find the information elements
of interest?);

5. Method and frequency with which the files are updated;

6. Analytical and processing capability beyond basic information
retrieval functions.

a. Number and Type of Project Files

We envision five basic types of {iles:

—
.

Project File -- Containing 211 Project Unique Information

Country and Program File

Evaluation and Special Studies File

£ W N

Context File

5. Technical File

. s

Descriptions of these different files follow. It is worth noting that
these files considerably overiap PBAR files. For examplie, the project
file will include and integrate data elements from the PPT system, the
Country Program Data Base, and to a lesser extent from the financial
management gystem. More importantly, the country and program file will
include all information the P-BAR will have in the Country Program Data
Bank. Between the context file and the country and program file, DIS

Practical Concepts Incorporated
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’

would also exhaust and suppliement the set of information that is in PBAR's
Economic and Soci4l Data Base.’ The DIS technical file is of course noct
covered by P-BAR initiatives. The relative overiap between DIS and the
AID MIS files is characterized graphically in Figure 2-2.

b. Content of the Data Files

Given an expended definition of the DIS, in which it essentially defines
development, it is necessary that the DIS data files exhaust the set of
tecore nformation” relevant to that science. That is, DIS must identify
potentially relevant information and, based on its relative value,
summarize, index and maintain the information or the document, or discard
the document. This of course does not mean that the entire set of Zata
would be maintained in a machinable form. Certzinly at the base o7 the
OIS information pyramid there will aiways be & conventional document
coilection.

(1} The Project File

This file either contzins or has deliberately excluded {as not worth
meintaining} all project-specific documentation. The basic content and
format of an automated project file might be as shown in Figure 2-3.
Substantive requirements for the project file are that it

respond to the bulk of queries regarding the individual project, be
amenable to aggregation in terms of key variabies of interest, be
conveniently indexable, and provide references to other data files both
internal to DIS (e.g., the technical data file) as well as external

to DIS {e.g., principal investigators, technical references ocutside

DIS holdings).

(W)

Practical Concepts Incorporated
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12.
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POSSIBLE FdRMAY ARD CONTENT OF AUTOMATED PROJECT FILE

Project ID: Significant coding (e.g., per PBAR)

Project Status: Begin and end dates; current percentage disbursed

LogFrzme: In natural language: shows planned and actuals. MoV's {mclude
references to evaluation reports where appropriate.

PPT and Status

Project Summary: 100 word abstirzct of approach and results.

Key Words: Index terms for key work szarches. HNatual language; glossaery

evnlves.

Coniractor ID and Evaiuation

Costs Per Output: Plan and actudl

Key Technical References

Key Project and Evaluation References

Key “Contexi" References

Key Peopie: Project management; technical

2L

Practical Concepts Incorporated



I1-20

(2) The Counfry and Program Data File

The country program data file contains national level planning data,
with emphasis upon goa]s; programmatic hierarchies, and identification
of "work breakdown structures" associated with these goals. Basic AID
documentation that would be contained in this file would include the

DAP 1 and DAP 2, both in hard copy form and in terms of summaries consistent

with indexing and retrieval needs. For example, the automated pcrtion

of this data base should include national level goals and baselines, sub-
goals‘and sub-goal level assumptions required to achieve those goals, as
well as purposes associated with those individual sub-goals. The country
program data filz will also contain information from the LDCs themselves
and from other doncrs. Thus DIS would treat Vorld Bank and LDC generated
reports in the same fashion as AID reports -- summarizing and abstracting
where appropriate, and maintaining hard copy and microfiche within the
1ibrary facility. '

'(3) Soecial Studies and Evaiuation Data 3ase

Because of the importance of the evaluation system, and of relatad special
studies (performed by DiS and other analysts), we allocate a special
data file to thii storage of this information. Although the data

will undoubtedly be of great importance to all users, it wiil have

special significance to DIS, which will be an extensive user of this

data file in updating other data files as well as responding to special
requests for 1nfq;mation. It is also through searching of this data base,
in combination with the country program data base, that we would hope to

highlight opportunities where investment in informaticon {evaluation and
analysis itself) can provide high payback.

7
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Althcugh progect/ evel evaluation reports wiil most probably be filed

in hard copy form in the project data file, the machinable abstracts anc
sumnaries wouid be maintained in this evaluation file. It is the objective
of the special studies and evaluation file to point to new directions

in maintaining other files as well as to identify the technical and
contextual issues that should be properly considered part of the
“development science" boedy of knowledge.

{4) The Context Data File

The context data file starts with AID {(and may be normally "entered" via
AID assumptions) and reaches far enough to include baseline social,
economic, cultural, and anthronclogical information of proven and
potential importance to development planners. This data bank wiil
suppiement the country program data bank by zdding models and analyses
that are not ¢n & country~-specivic basis, by pr0v1d1ng additional

references to macro-leve]l nelitical, socqial, and economic issues. and,
mast imp o"ta“tEy, by ¢odifying .r siate of knowledge regarding culiura? v
ant hropological issues that beer upon development. It is in this data

base that one would find descriptions of the family and economic
activities of tribal cuitures, up-to-date information regarding quality

of Tife and other social indicators, etc.
Emphasis in developing the data base will be on the failed assumpiions

and impiicit hypotheses where the source of the difficulty was in our
inadequate understanding of the social., cultural, and economic processes.

(5) The Technical Data File

This data file must contain information such that an AID planner may
gain ready access to any or all scurces of technical expertise and
knowledge. In theory, as there are few a priori restrictions on the
technical mechanisms that AID may choose to utilize, the technical dat:
file must exhaust the field of human technology. As & practical

matter, we have & good empirical basis for knowing the types Qf

Practical Concepts Incerporated
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4

technology that dgye]opment activities normally encompass and can
predict many of the new directions. Thus, the probable organization

of the data file will be around the technical fields covered by AID's
current project portfolio. Much of the basic work in codifying these
technical fields has of course already been done by TAB and the summary
data contained in the DIS automated file should be compatible with {and
perhaps provide automatic access to) the PARIS system.

In response to a routine guery, the DIS technical data file must centain
sufficient informaticn that for any development-related technoiogy,

it can identify the documents, individuals, or institutions, most
appropriate to the technology of interest. In response to special
queries, the DIS analyst must in fact consider all information sources -~

public and private -- as being functionally part of his information domain.

C. Form of the Data Files

The form of each data file will be essentially the same. It wilil consist
of:

1. An Automated File, which can be viewed at remote consoles and
provide hard-copy print-out of both graphics and text on demand.

2. An Active Collection, of actual documents for which high demand
i< anticipated. There would be hard copies in the library and,
where copyrights allow, the collection would be available in
microfiche form for review and distribution. Collections and
bibliographies can be sent to the Missions on microfiche.

; ‘

3. An Archive: documents that are obsolete or not importan:t enough
to maintain in active memory. These are stored in microfiche
form only; documents are destroyed.

The structure of the automated files should be such as to aliow
variable size records to be inserted. (Some project records wili
be much longer than others, and it would be inefficient to arbitrariiy

allocate the maximum storage space required to each record.)

Practical Concepts Incorporated
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Within the hard é%py and microfiche libraries, the basic structure of the
five data files would be maintained. However, there would also be 2
mester index (automatically updated) using conventional iibrary indexing
techniques. This will simplify inter-library transactions. This will
allow us to insert references to documents that are not maintained
within the DIS collection. The 'master index' might include index

cards identical to theose used for the DIS collection with the exception
that the actual document identified is within another library - e.qg.,
the State Départment Tibrary. (Different colored index cards might
simplify such inter-library indexing.} Note also that just as adding
references tc one of the five DIS files would automatically generate

a master index, so could generation of a master index card automaticaliy
generate index cards (and where appropriate machine references) in

each of the five DIS data files.

d. Indexing and Access

The basic indexing technicue to be used by DIS will be Logical Framework
elements. Since the project fites, the country and program date files,

the special studies and evaiuation file, and the context file, all can be
based on the Logical Framework approach, it becomes appropriate to demend

as g -data file specificatiorn that both external users and DIS analysts

be able to access information based upon natural language, Logical Framework
entries. Thus, if an individua?! wents & reading on alternative technolegic:,
he should be able to simply specify the output targets of ianterest teo him.

Similarly, if he's interested in learning more about contexiual issues,
specification of any two cr more eiemtns of the Logical Framework {e.g..
inputs and outputs; outputs and purpose; assumptions and purpose; etc.}
should be sufficient to gain entry to the contextual information that

is relevant to his needs.

Practica!l Concepts incorporated
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e. File Updates

In the fully automated system the project file could be updated on a

real time basis as new information is forwarded from the field and

is fed into other systems (2.g., the PPT). The special studies and
evaluation file will be updated on a continuing basis, as new information
becomes available. However, for the other data files, it may be
appropriate to update them {a) periodically and (b) when special DIS
studies indicate the need for update. For the country and program data
file, the appearancn of 2 new DAP would also stimulate an update. Archives
would pericdically be destroyed.

f. Analytical Canability of the DIS

The capabiiity of the DIS -- shared between the.interactive user ccnsole
{which may well be & smart consc ) and the centrally located main frame
and peripherals -- could let the user perform analytical as well as
aggrecgating and searcn functions. A realistic target is that the DIS

be able to run any of the models that it offers its users from automated
memory. It should a2lso be able to draw graphs from DIS data. Although
it is practical and perhaps advisable to give DIS the capabiiity to
perform such functions, it is not necessarily true that the users will be
best served by pre-programming DIS to run specialized models. Extensive
user need would have to be established before dedicating machine space

and time to pre-programmed question and answer formats (as for examoie,
those used by the PLATD population activities).

2. DIS Operations for Minimum Capability

If a minimum capébi??ty alternative is chosen for DIS there still shouic
be an extensive machine search capability available to it through proper
utilization of other Agency systems. Specifically, we havein mind the
MIS files (PPT, FINMIS) the country program data bank, the economic and

Practical Concepts Incorporated
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social data bank/gs plannad by P-BAR initiatives, as well as the PARIS

data bank available through TAB. Hence, the real cost of implementing DIS's
automated capability is simply the cost of integrating those files with a
single set of users -- project and program designers -- in mind. It is moot
as to whether DIS. performance of that integrating function should be
considered a DIS cost. The files should, in any event, be integrated,

and DIS use should benefit development of these files. The issue

is made still more complex by fortncoming chances in the evaluation

systems. Because of the immediate pertinence of the evaluation system

to the project and program design functions and its less immediate relevance
to the improvements in implementation mznagement envisioned by PBAR,

it is probable that de facto DIS wiil be responsible for integrating

the evaluation component into the automated data base.
If DIS has no internal automasted capability, OIS would consist of an
expanded library and microfiche semvice -- with the coliection screened

and ahstracted as before, hut in this case with DIS meintaining only

(o

<
e
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hard copy, supplemsnted by n analysts. The D
analysts are then themselves users of the various sutomated data ¥i
as well as of the DIS and other Tibrary, to respond to inguiries. (See

Figure 2-4.)

COST SEWSITIVITY:  THEORETICAL CONSIDERATIONS

The four parameters with which system costs vary wost directiy eare:

Extensiveness of retrievai;

Relevance -- the degree to which information provided explicitly responds
to the interrogator’s question;

Timeliness;

Yalidity -- the degree of confidence the user has or should have in the
information actually provided.

)

Practical Concepts incorporatec
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FIGURE 2-4

ANALYST

NON-DIS

MIS FILES (PPT, ETC.)
CPDB
ECONOMIC & SCCIAL FILE

DIS LIBRARY

& MICROFICHE SERVICE

———1 -~ Project File

l———3 -~ Evaluation and

———4 -~ Context File

———§ -~ Tecﬁnica? File

f——r>? -~ Country and Program File

Special Studies rile

Minimum Automation of DIS has DIS Providing Hard-Copy Reference locuments

that Support Other Automated Systems. DIS analysts are

users of the

existing automated capability being developed under PBAR, PPC, and TAB

sponsorship.
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As a practical matter, timeliness can be considered separately. Our primary
concern must be with extensiveness or completeness of coverage, and with
quality of information as indicated by both relevance and validity.

1. Extensiveness of Coverage

The concept of extensiveness is graphically illustrated in Figure 2.5,
two sets of information -- (1} the set of information that is reievant to

the user's needs and (2) the set of information that is actually retrived
by the system.*

We have

A typical library search mignt be represented as in Figure 2-5A. Here there i:

substantial overiap between the information retrived and the reievant informat:
but a substantial amount of informztior retrieved is not reievant. The user
must both screen more informetior than he uses and it is problemmatic as to
whether he can move from the set of relevant information that is also
retrieved to the full set of gl reluvant information.

A retrieval concept such as that shown in Figure Z-5A should be relatively
inexpensive to operate. '

Where it is important that the user exhaust the set of a1l relevant
information, the retrieval concept is that shown in Figure 2-5E. Here we
must overretrieve to ensure that we exhaust the set of relevant information,
and both the system and the user must pay a price for this. ' Human

anatysis is a requisite if you ere 0 ensure that all relevant

information is retrieved and, giver the size of mest data files and
information sets, it is probable that machine assistance wmuld alse be

We ignore the extent to which relevance is a function of quality, which i3

e

Wit

itself & function of why the user is making his interrogation. A1l information

is reievant to every topic if you carry your information substance far
enough. This will be discussed Tater in terms of relevance, and we will
simply assume here that there is a defined and discrete set of “"relevant
information".

Practical Concepts incorporated
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FIGURE 2-5
/ ,

(A) Within the set of "all information", there is a subset of information
relevant to a given need. Typically, an information system retrieves
some {less than 100%) of the relevant information and some information
that is not relevant. The former can be considered a signal and the latter
noise. Information specialists are fond of such terms as "trash rate"
(percent of non-relevant information), and "hit/miss ratio” (where "hits"
are relevant data, misses irrelevant). '

ALL INFORMATION

ALL RELEVANT

INFORMATION | INFORMAT I OK
RETRIEVED .

(B) If comprehensive retrieval is desired then some “trash” must be
retrieved.

ALL THFORMATION W

Y

RELEVAHT

INFORMAT ION
INFO.

RETRIEVED

, ' _
(C) A 100% hit rate implies non-comprehensive retrieval.

!

ALL ALL THFORMAT ION

RELEVANT
INFORMATION

/’7;;:\\
RETRIEVED
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required. Both desf@n and operating costs for such a system can be expected
- to be high. Further, the requirements for collection of all relevant
information suggests that the size of the centrally maintained file will be
ever increasing. Hence, file maintenance costs can become an extremely
important factor in affecting costs.

The information concept currently recommended for the DIS is shown inm
Figure 2.5¢, Here our ohjective is to retrieve the most salient portion of
the relevant information. This is economicai from the user's point of view
in that all information he obtains is relevant information. Although coverzge
is not comprehensive, he can reinterrogate the system, based upon knowledge
gained in his initial interrogation(s), until he is satisfied that adequat
retrieval has been effected. Given proper attention to system design, the
initial retrieval can be highly systematized, usually automated. At the sams
time, central files need not be large. Further, extensive human mediation

by the DIS analyst is required oniy after the user has interacted with the
DIS file one or more times. Thic shouid beth keep the DIS's analysts starc-u

i

time 2t & reletively low Tevei and ¢iso means that the analyst's work with

the user is both 2 direct service to zhat user and & file update and msintensnce
process. (The amalyst may add information to the basic file, provide adaditiona:
indices or cross-index, or indicete limitations of data sources he contacts
during his secondary reirieval activities.)

The cost implicativns of the information concepts shown in Figure 2-80 are
relatively low operating costs, based upon slightly hicher costs ¢f im-
plementation. Higher implementation costs are experienced because of the

need to carefully define operating processes and procedures, deveicp relatively
sophisticated indices, and perhaps most importantly, to carefully control

the quality as well as quantity of information put into file.

The information concept illustrated by Figure 2-5C can be effected st
low operating costs because in essence it has Tow fixed costs anu the
variable costs associated with responding to user queries are at once
a direct service and simultanecusly improve the system. V

(O,
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2. INFORMATION QUALITY )

We will briefly discuss information quality in terms of its twoc components
of relevance and validity. )

a. Relevance

In one sense restricting the information set to only that which is relevant
to a given use may be a theoretical as well as a practical impessibilizy.
assume there is a questicn in the mind of our user. Perfect reievance is
jdentically only that information reguired to answer the question. On the
otherhand if we gave him only information that answered the question it is
doubtful that the user would be satisfied. He would want more information --
to ensure that he formulated his guestion properly and to know enough about
the source of that answer to estabiish its validity and credibility. A

e
#2

retrieval containing no informztion extraneous to the user's desires is
impossible, because different users will have different criteria for acceptance.

We aiso know that as long as we restrict our system to existing documentation --
articles, final reports, etc. -- then we again cannot have perfect relevance.
Books, articles and reports are not written to answer questions posed by

system users. Thus they contain much information that is irrelevant. A

given report may contain only a few words or numbers of importance to

our users -- although those few words or numbers may be very important.

The trade-off here %g between the *otal size of a file {(the amount of
information and number of documents yielded by a given search}! and th
number of users of that particular file. Clearly if there are only oae or
two journal articles on a given subject it is perfectly appropriate for the
system to maintain those articles in their “"natural” form, unless the
number of users becomes truely exceptional. (As‘the number of reguestors

increases, it might become cost effective for the system to summarize these

Practical Concepts Incorporated
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required. Both desi@n and operating costs for such a system can be expected
- to be high. Further, the requirements for collection of all relevant
information suggests that the size of the centrally maintained file will be
ever increasing. Hence, file maintenance costs can become an extremely
important factor in affecting costs.

The information concept currently recommended for the DIS is shown in

Figure 2.5¢. Here our objective is to retrieve the most salient portion of

the relevant information. This is economical from the user's point of view

in that all information he obtains is relevant information. Although coverags
is not comprehensive, he can reinterrogate the system, based uporn knowiedge
gained in his initial interrogetion(s), untii he is satisfied that adequate
retrieval has been effected. %Given proper attention to system design, the
initial retrieval can be highly systematized, usually automated. At the same
time, central files need not be large. Ffurthar, extensive human madiztion

by the DIS analyst is required only after the user has interacted with the

DIS file one or more times. This should both keep the DIS's aralysts start-up
time at a relatively low fevel and 27sc means that the analyst's work with

the user is both a direct service to thet user and & Tile update and mzintenarce
process. (The analyst may add information to the basic file, provide additicng!
indices or cross-index, or indicate Timitations of data sources he contacts
during his secoendary retrievel activities.)

The cost implications of the information concepts shown in Figure Z-5C are
relatively low operating costs, based upon slightly hicher costs of im-
plementation. Higher implementation costs are experienced because of the

need to carefully define operating processes and procedures, develop ralatively
sophisticated indices. and perhaps most importantiy, to carefuliy contrnl

the guality as well as quantity éf information put into file.

The information concept iilustrated by Figure 2-5C can be effected at
low operating costs because in assence it has Tow fixed costs ang the
variable costs essociated with responding to user gueries are at ohez
a direct service and simultaneously improve the system.

3
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2. INFORMATION QUALITY

We will briefly discuss information quality in terms of its two components
of relevance and validity.

a. Relevance

In one sense restricting the information set to only that which is relevant

to a given use may be a theoretical as well as a practical impossibility. e
assume there is a question in the mind of our user. Perfect relevance is
identically only that information required to answer the question. Or the
otherhand if we gave him'gglx_information that answered the question it is
doubtful that the user would be satisfied. He would want more information --

to ensure that he formulated his guestion properly and to know enough about

the source of that answer to establish its validity and credibility. A
retrieval containing no infermation extraneous to the user's desires is
impossible, because different ussrs will have different criteria for acceptance.

We also know that as long as we restrict our system to existing deocumentation --
articles, final reports, etc. -- then we again cannot have perfect reievance.
Books, articles and reports are not written to answer questions posed by
system users. Thus they contain much information that is irrelevant. A
given report may contain only a few words or numbers of importance %o
our users -- although those few words or numbers may be very important.

rd
The trade-off here is between the total size of a file {the amount of
information and number of documents yielded by a given search) and the
number of users of that particular file. Clearly if there are only zne or
two journal articles on a given subject it is perfectly approprizte for the
system to maintain those articles in their "natural" form, uhTess the
number of users becomes truely exceptional. (As.the rnumber of requesiors
increases, it might become cost effective for the system to summarize tinsse

Practical Concepts incorporated



I1-31

articles. In theoryy; if I can abstract & journal article in 8 hours, I
am justified to do sB if I can sa@e 16 users 1/2 hour each. As a practical
matter the cost effectiveness calculation is much more complex. There
are much subtler pros and cons invoived in abstraction and summarization.)

On the other hand, if I have thousands of documents in my collection, aii

of which bear on a given topic; then clearly I must do something to

manage user access to the collection. The first thing I do is develep
taxonomies such that I direct my user to smaller and smaller subsets of the
file. However, what happens wher the finest grain subset still yields
scores, hundreds, or thousands of documents? This can occur because

when there is an extensive literature on a relatively fine grain subject or,
equally important to us, when the user resists getting "to¢ fine greined”
about his information needs because he is still in the process of formulating
his questions. In such & case we have no alternative but to sumarize

or abstract.

If we anticipate very few ucgfrs, then it is appropriate for the system (¢
present the entire coliection -- Tetiinrg the user do his own screening and
selection. However, where we anticipate multiple users or where the

data topic is extremely important, we are forced to abstract and summarize.
As a practical matter we must recognize that very few users, when faced

with & task of digesting several hundred references, will in fact do sc.
Thus, we must assume that without our assistance in predigesting the data file

users will miss relevant information.

The other trade-off in building up a selective file is of course the extent
to which the burden of indexing and abstracting is put on the DIS versus
the original developer of the information. For AID data, this trade-oif

is already headed in a satisfactory direction. ‘

The Logical Framework approach is an extremely useful, perfectly stendacdized

project taxonomy -- dividing a project into 16 different elements, each of
which is indexable and retrievable. The PAR, although never intended as a
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document for trahsfef#ing axperience, provides a modicum of standardization.

A revised PAR should take DIS needs into account. Development of a standardized
format for in-depth evaluations should both improve the in-depth evaluations

dnd provide a conveniently indexable data that will be highly relevant to

wide ranges of users.

b, Validity

The essential test of the validity of information previded by the system is
whether or not the user succeeds in the enterprise he undertakes as a resuit
of that information. That "success or fail" information will be availabie
through the evaluation system, thus again underscoring the importance

of the evaluation system to the DIS.

The important cost trade-off here is the extent to which system responses
must be validated by various technical or peerages -- certifying the validity
ofthe information provided. '

As with most of the other issues surrounding the DIS, the issue of validity

is less complex for AID generated, project-specific, information then it

is for "technical” information. For most purposes, it seems probable that
identification of the projects from which experience has been gleaned will

be an adequate indicator of information validity. On the other hand, certification
as to the state-of-the-art in growing soy beans will be quite a different

issue. Certainly an important connection must be made to such sources of
expertise and certifi;ation as the TAB.

Practical Concepts incorporated
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descriptive, féformation. ‘Rather than giving a user the full body
of information related to his projects, DIS performs the analytic
task of culling the literature and synthesizing an information
package explicitly tailored to his needs.

There are many sources Bf information and referral services outside
of AID. The key peint is access to, not physical possession of

the data needed. The Agency need not and should not commit itself

@ priori to collecting and maintaining a comprehensive body of data,
but should instead mount an agressive but eclectic information access
and utilization program.

The DIS will maintain a comprehensive file of "AID-unique"” data --
estabiishing a "selective” AID memory. The memory is selective in
that, consistent with DIS's orientation, it would continually cull
its files to retain only those data worth maintaining. 1t is
possible but nout necessary itu intearate AID archives with AID memory.
Such integration coulc Tacititate maintenance of contracting files.

2. DIS STRUCTURE

Figure 2-6 illustrates the organizational components of DIS. Personne
are drawn from operational and service bureaus and bring their
specialized expertise together in a single unit, drawing on the
rescurces of their "parent"” organizations.

The overall structure 0f the DIS consists of four basic elements:

1. The Office of the Director of the DIS;
Information service standards, e staff function:

[4 I AN

A utiiization activity:

o

An accession activity.
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J
The utilizatioh element is key. The utilization function will focus
as reguired around individual user needs to ensure that the full infor-
mation resources of the Agency and elsewhere are brought to bear.

The utilization function as well as other users of the DIS are

supported by the accession function. The accession function acquires
and provides three categories of information:

(1) “Context" and Baseline Information;
{2} Technical Information;
(3) Problem, Project, Program, and Management Information.

These sets of information overlap. Overlap is desirable because it
provides built-in cress-references among the informatiom sets.

The "sub-units" within DIS (noted in Figure 2-6) will be responsible
for informatior relevant to the above information sets &nd will:

a) Define and provide information consistent with the L13
charter;

b} Distill and codify the state-of-the-art in the information
area fTor which they are responsible, and generate "routing"
information packages;

¢) Provide bibliographic searches and indexing capabiTity as

required to access any and all information services or
libraries,
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Another unit --, development of information standards -- will set
standards for bibliographies and abstracts, establish specifications

for information storage and retrieval, develop standards for literature

reviews {whether prepared by AID or contractors), define bibliographic
and cross-reference requirements for contractor reports, etc.

The “Utilization and Policy Analysis" unit will be charged with
utilization per se. This unit works directly with users, setting up
ad _hoc problem-oriented user groups as required to ensure that DIS
serves real needs. Ad hoc user groups would crystallize around
special problems and programs for which there is little development
experience and develop "non-routine" information. This unit wili

also evaluate DIS output, perform policy analyses, support responses
to Congressional requests, etc. -- aggressively utilizirg information
just as other DIS components aggressively access information.

3. DIS IMPLEMENTATION

The Agency is lacking in both the skills and the attitudes required
to establish a successful DIS. We are faced with the need to effect
important change not just in the way AID staff access information,
but also in the way we build the utilizaticn of information to our
normal programming and management processes. We recommend that these
two deficiencies be addressed‘by:

1. Establishing a DIS with a temporary charter of initiating
protofype operations and planning permanent operations;

2. Obtaining contractor support to provide necessary technical
skills on an interim basis;

3. Assigning AID staff to the DIS on a temporary basis, with
the explicit recognition that the individuals involved in
the initial operations, planning, end formulation of the

- DIS will not be part of its permanent staff.

Practical Concepis Incorperated
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/
The model we have in mind is similar to that used by industry in
establishing major operating facilities. Planning and construction
management is respons}ble for developing & new ¢il refinery, but
does not become part of operating management. Operating management
overlaps the initial “project managers” so that there is an efficient
but gradual turnover of responsibilities. The temperament and skills
required to establish a new facility are very different from the
temperament and skills required to operate such a facility.

F.  BASIS FOR CALCULATING DIS CGSTS

We will here discuss cost of operating and developing DIS. It should

be noted that given the on-gcing initiatives in the evaluation system,

and the development of various PRAR data banks, etc., it is PCl's percesticn
that the automated DIS canpability can be achieved at a megative cost of
deveiopment. That is, it is ous hypothesis that by integrating the vavious
data banks from the high voiume user's point of view {the project end progrem
designers}, the DIS can effect economies in development of these vurious
systems that will more than offset the managsment and integrating costs
required to achieve that effect.

1. Cost of Machine Operations

Given PBAR's pians for development of automated data bases of which RIS
would be a primary user, therc is no cost to DIS automation. That is, iu
is already planned to have interactive consoles accessing these varicus

data bases. Those consoles would presumably in any event be available te
DIS analysts as one of the multiple users. However, it would be appropriate
to specify as a DIS unique cost, the cost of perhaps three such "smari®
interactive consoles. Given the technology at the moment, the capital

cost of the consoles might be around $30,000. Depreciating those conucles
over 5 years, we can consider an annualized equipment cost of perhaps $4,000

per year.
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There is, further, no reason to expect thét the freguency, method, or
.nature of file Updatjng procedures should be substantially different given
DIS as the coordinating body thaﬁ’it would be were these systems to be
operated independently. Therefore, we assume no additional cost for file
updating. -

There is one cost of automation that must be attributed solely to DIS --
the automation of the technical data base. The cost of operating an
automated DIS will range from zero (PARIS provides all automated capability
used by DIS) to operating a data file in which there are at least as many
records as there are projects plus bibliographies and abstracts -- perhaps
500 records of 10,000 words each.

2. Development of the Automated Data Base

This issue is again clouded by the degree to which DIS costs should be
considered independent cf costs to develop related systems and data

bases. On the assumpticn that there are in fact on-going activities

as defined by PBAR and PPC, (the AID MIS and the evaluation systems),

then it would be-appropriate to assume a DIS capability supplementing

those activities and consisting of perhaps 5 analysts plus clerical and
support staff. This estimate is exciusive of the costs of developing the
technical information data base, which costs should be borne entireily by DIS.
The functions to be performed by such individuals, and from which

approximate costs can be developed, would be as follows:
g

1. System development team leader: An information and data
processing specialist;

2. Development of the project file;

3. Development of the country and programming data file;
4. Development of the context file;
5. Development of the evaluation and special studies file.
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Based on rough time estimates already provided the Committee (e.g., by the
PBAR task force) the system development activities should embrace approximately
12 months, thus involving 60 professional man-months exclusive of clerical
and logistic support.

The machine time and facilities regquired to perform this integrating
function cannot be separated from those required to implement such systems
without DIS oversight. Therefore, no machine costs have been estimated.
(Costs of terminals for use exclusively by DIS analysts are estimated at
$30,000 as noted éar?ier.}

3. Costs of Developing Technical Data Files

The costs of automating the technicai date file will of course bear extensively
on the nature of that fite. However, it cseems safe to assume that given

the availability of in-deptn information within such systems as PARIS and
encapsulations of that information in the special studies and other date

bases, that the essential technical file should be Vimited to brief written
statements summarizing the state-of-the-art in a given technical field,

plus annotated bibliographies to capping literature, and references to
subordinate Titerature not maintained n 0IS. (It would be expected that

the capping Tliterature would in every case be maintained withir the DIS

working library.)

We assume that 100 technical fields would be summarized, and that approxi-
mately 10,000 words will be required for sach record.

4§
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4, The DIS Document Collections The Working Library and Microfiche

Even if DIS is given the charter to codify the development science -- the
maximum capability considered for this system -- it stil] seems doubtful

that the document collection would exceed in size that of a small college
library. By a combination of controlled access and open stacks --

e.gﬁ, reading rooms in special technical subjects -- we might have

to expand the staffing level. However, such staffing should not

require more than one junior level librarian per reading room. It

might also be to preserve restricted access, DIS should obtain

documents to be maintained in the State Department library. This

seems Tike a particularly plausible alternative for secondary readings
from which the context file has been derived.

G. DPERSONMNEL AND CONTRACTING A

The activities that DIS personnel must perform are l1isted in Table 2-2.
The order in which they are listed fs intendes to approximate the degree
of difficulty in delegating DIS functions tc a service bureau. In this
listing the lower the number, the less comfortable AID would be with
delegating responsibilities %o a service bureau.

The last two items on the list -~ maintenance of eguipment and distributing
microfiche -- are functions that could relatively be easily performed by

a service center. The first -- data analysis -- {s inevitably at least
partially an AID function.

In Table 2-2 we consider three types of staff alternatives:

1. Functions directly performed by government-hire DIS staff;

2. Functions performed under contract;

3. Functions provided by AID's internal service bureaus.

7
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3. DIS Analysis and Management with Contractor Operation of a Service Center

This option is an attractive one in terms of convenience. Direct hire
DIS staff then become primary users and managers of the information
facility for which they have contracted.

4., A Hybrid: DIS Shares Analysis Functions with a Contractor and
Utilizes Existing AID Equipment

Although this may not be a Tong-term outcome, it is a probable interim
solution. AID direct hire and contractor staff cooperatively undertake
analytical functions, with contractor services providing the interface
between the analyst and existing AID processing capability. This

option is extremely flexible. It should be relatively easy to move

from this option to any of the others. For example, DIS central staff
could begin to take over shared functions and then the information ‘
specialist functions provided by the contractor. Rlternatively or simulia-
neously, AID computer center stafi could absorb machine-oriented
functions. This hybrid is attractive in that it provides for rapid
start-up but can quickly phase out contractor activities. It aiso
allows great flexivility for short-term assignment for AID staff

to the DIS.

5. DPIS Contractor Run

This is the option that was chosen by such government facilities as the

NASA Scientific and Techrical Infermation Facility, a comprehensive
information center bearing important resembiences to the DIS functions

as delineated by the Committee. An important benefit of this approach

is that it allows AID staff to concentrate exclusively on analysis of
information rather than the techniques of obtaining and processing
information. (That is, the contractor facility could generate responses

to all semi-automatic and routine requests from both inside and outside

the Agency, limiting the Agency's need to modify its own perscnnel structure
and providing a convenient fee for service mechanism. )
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We will consider the two boundary conditions -- (1) all functions performed
by DIS direct hire personnel and (2) all functions subcontracted. (We need
not consider the condition where all functions are performed by a service
center intermal to AID. That configuration would simply recreate DIS under
apother name.)

Clearly the determination as to how DIS functions will be performed and.
distributed will be made during the design phase. However, a few words
on some representative alternatives shown in Table 2 are in order.

1. DIS is Self-Contained

The difficulty in this alternative is that DIS gets into the business of
equipment maintenance and operation. Sinca a portion of the attractiveness
of the DIS is the availability of existing computer capability within AID,
as well as existing systems, this is not a probable outcome.

./

2. DIS Analysis and Management Plus Use of an AID Service Center

This represents the probable maximum utilization of an AID service center --
where the service center activities themselves are not reporting directiy

to DIS staff. It is plausible that a service center activity couid be
responsible for putt}ng data in machine form and updating files.

However, a strong case can be made for including the file updating task

as a DIS oéerationa! responsibility. (This argues strongly for a

natural language file updating procedure -- a capability that will be
examined closely in the design phase.)

>/
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SECTION III

SCOPE OF WORK FOR DESIGN & IMPLEMENTATION OF
A DEVELOPMENT INFORMATION CENTER

The Agency for International Deve?opment intends to establish an infor-
mation aha]ysis center, to serve those who plan and implement development
projects. This information analysis center shall be known as the Development
Information Service {DIS). It shall maintain a comprehensive record of

AID project and program information (although not necessarily a compre-
hensive file of documents), as well as information, bibliographies, etc.

from any and all sources, as required to best serve its users. In general,
then, the DIS shall serve development scientists consistent with the
following {generally accepted) definition of an information analysis center:

"An information analysis center is a formally structured
organizational unit specifically (but not necessarily
exclusively) established for the purpose of acquiring,
selecting, storing, retrieving, evaluating, analyzing

and synthesizing a body of information in a clearly
defined specialized field or pertaining to a specified
mission with the intent of compiling, digesting,
repackaging or otherwise organizing and presenting
pertinent information in a form most authoritative, timely
and useful to a society of peers and management." 1/

Over time, the DIS may serve non-AID users. However, its first and
primary users will be USAID personnel.

1/ This definition was developed originally by Dr. Edward B8rady,
for presentation at a National Bureau of Standards Conference
in 1967. It has subsequently been published in Science Magazine
and is the operational definition for more than 100 federally
funded information analysis centers in the U.S.

/
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The purpose of the scope of work set forth here is to so design the DIS
that it can be implemented within time and cost constraints that are both
reasonable and cost-effective in terms of AID's immediate and long-term.
future. To achieve this purpose it will be necessary to define alternative
configurations for review by Agency management.

The overall schedule of DIS activities will consist of three phases:

Phase I: Design and Develgopment
Phase I1: Implementation
Phase III: Operations

The scope of work contained here refers only to the first of these

phases -~ design and development. These design and development activities
shall be undertaken to identify and select from among Phase Il and

Phase II! alternatives. Implementation and operation phases are thus
discussed in detail sufficient to highTight these alternatives.

To clarify the nature of the DIS, and its method of evolution, the
remainder of this section describes:

Baéic Objectives and Approach

PPT schedule for the overall effart;

Activities and schedules for the design phase;
Discussicn of manpower needs during system design.

[ I o T~ ~ B =

4
A.  BASIC OBJECTIVES AND APPROACH

The basic approach to DIS design.and development is to actually pvrovide
the service to DIS users and then based upon Ehat service provision
determine the costs, benefits, and most cost effective approaches %o
full-scale implementation. ’ /
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The logical framework for design of the DIS is shown in Figure 3-1. The
key to this logical framewbrk is immediate and extensive involvement of
USAID mission staff 30 days after start up. Thus, the assessment of DIS
effectiveness will be based upcn its proven value in the field. '

Inputs are not shown in Figure 3-1. The inputs and activities are

spelled out in subsequent paragraphs of this section, and in Section 4
of this report.

Note that the goal of the design activity: AID project and program
planners have state of the art information conveniently available --
becomes the purpose of a subsequent implementation activity and within
the manageable interast (thergfcre the output of) the operational DIS.
Thus, the ogver-riding objective of the design and development activity
is to establish a plan by wnich the goal ncted in Figure 3-1 comes
within AID's manageable interest. '

To be judged successful, the desigm study must produce a DIS that passes
nilot and simulation tests of its ahility to provide state of the art
information to AID planners. The impiementation phase, in order to

be judged successful, must actually provide the information. Once the
system is operating, then evaluaticn of the information product must be
based solely on the real improvements macde in project and program design.

B. OVERALL (PPT) SCHEDULE FOR THE DIS SYSTEM DESIGN AND IMPLEMENTATION
ACTIVITY

'

A PPT schedule for DIS design and implementation is shown in Figure 3-2.
PCI estimates that system design and implementation can be completed

in approximataly 18 months. DIS outputs would be routinely availabie
after the ninth month (batch processing only). Basic (prototype) outputs
become available 30 days after start of work. /
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The schedule shown in Figure 3-2 reflects recognition that:

1. DIS can pro&ide an important source of energy to accelerate
PBAR's program of automating the "AID MIS";

2. Data quality is of paramount importance. Hense, all DIS activities
involve active collaboration with users and information sources.

The key interface events, for which top management scrutiny is suggested,
are shown in Figure 3-2 inscribed within triangles. These key events are:

Phase two AID memory approved: development of AID's own data banks
is scheduled for independent approval to reduce the danger that DIS
development will delay the agency's overall automation program. AID

memory development is scheduled for approval at the end of the fifth
month. ’

Phase two approval: this event marks the end of development and the
beginning of implementation. This is the point at which the agency
must commit to a scale of implementation and, to a Tesser extent, of
operational activities.

Batch process capability should be initiated by the ninth month, at
which point the agency should assess the desirability of additional
automated capability as well as the value of a more extensive data base.

Video console capability should be added by the end of the twelfth
month, at which point the basic questions to be presented to agency

top ménagement include whether or not hard copy capability should be
added to the remote conscle, as well as the number and location of such
consoles. Tentative decisions should be made as to the desirability

of allowing direct interrogation of non DIS files - e.g. through remote
access link-ups to the National Library of Medicine, éxisting commercial
systems, etc.

Practical Concepts Incorporated
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Hard copy as well as video capabilities should be added before the
eighteenth month, in at Xeast some remote locations. The pacing item
may be telecommunications capability, suggesting that a brief tple-
communciations survey be added to implementation activities. At this
point the agency will have a good idea of the remote interactive
capability desired at the USAIDS and should be considering the extension
of that capability to other donors, LOC's, etc.

A conceptual issua to be addressed'at gach of the key decision points
is the extent and nature of human buffering between the DIS and its
ultimate users. The basic approach is non-exclusive: we will both
provide direct access to DIS and other files and also offer analyst-
intermediated service. However, as the system evolves, we should
consider optimizing in favor of one of the two approaches. (Bcth
points of view - direct natural-language access to the data base, and
the necessity for human intermediation - will be represented in‘the
development activities.)

The overall schedule as shown in Figure 3-2 is concerned primarily with
an overview of the system evolution and fails to emphasize the key
element of PCI's recommended development phase: direct and immediate
service to users in the USAIDs. Therefore, even the casual reviewer
of this report should refer to the following discussion of Phase 1
activities.

€. ACTIVITIES AND SCHEDULES FOR THE DIS DESIGN PHASE
V4

The design/development phase will "learn by doing". Information
products will be provided to representative users, for a representative
projects to both test the value of such producfs and improve procedyres
for development the products. By properly choosing the projects to be
analyzed, a multiplicity of objectives will be served:

(1) A "special querry response" will be used to directly improve
a USAID project/program;

Practical Concepts Incorporated:
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(2) A related “"semi-automatic response" will be circulated to
planners considering similar projects;

(3} A technical data file will be developed upon which additional
results can be based.

To respond to USAID interest in the DIS, initial interactions with the
USAID project design team should be effected within 30 days and all
information products tested within six months.

The deéign phase for the Development Information Service (DIS) will be
described in terms of five types of activities:

York directly with users;
Development of the AID Memory; ,
Develepment of DIS approaches to subject and problem searches;
Assessment of AID's resource capabilities for implementation
and operations;

B O I S
P

5. Analysis and implementation planning.

These activities are inter-related and will be initiated simultaneously.
However, it is clear that the latter two are logically and functicnally
derived from the first, or as a minimum must be confirmed through sub-
sequent user interactions.

We also recognize that the first of these -- interaction with users --
is of particular importance. In the process of defining information
required to support project design activities we will to some extent
redefine or clarify the nature of the project design process. The
interaction between information provider and project designers should
thus be mutually rewarding.

;

The five above activities are discussed in the ?o?]oding. We assume that

a prior activity has occurred -- the selection of both a subject area

and. a country in which project designers wish to formulate new project
initiatives. Examples of such selections might be water resources (subject)

Practical Concepts Incorporated
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and Ethiopia (country where we seek to formuiate projects). Other alterna-
tives might be development management in Portugal, population dynamics in
Pakistan, etc. [deally, the selection would involve both a general topic
requiring a subject search (water resources) and a project within that
technical field (e.g., purpose: irrigate 40,000 acres in the Sinai).
Response of the first mode would allow us to develop techniques for
developing a technical data file responding to “"special queries”; a
resbohﬁe to the latter for providing "semi-automatic responses™ based

on PIDs. The interaction between thése two activities should be
beneficial to both and should also generats data for comparing value
added by the more extensive response. '

1. Work Directly With Users

The sequence of activities for work with users is shown in Figure 3-3.
As may be noted we have broken this into two simultaneous and inter-

i

acting activities -- (1) developing the "semi-automatic response" and -
(2) developing the "special response” and technical data file.

We assume that the activity is occuring in the period between the PID
and the PP. The DIS team simulates four different semi-automatic
responses for the same project:

Based upon documentation available in AID/W;

Based upon work in the USAID to help formulate response
requirements;

c. A response based upon the full knowledge of the special
. search;

'd. A "perfect response” in the sense that we prepare it after
the fact, knowing what has been most highly valued by the
Mission stafr

By comparing the quality of the various responses we will assess the
value added by individual information gathering activities. The fina!l
test of all activities will of course be quality of the USAID groject.

(We will have available the designs developed during each interaction.)

NS

Practical Concepts Incorporated
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The sequence of activities for work with project desiguers consists of tws parallel paths: (1) generation of a semi-
automatic (PID) response and (2) generation of a special response in the techaical field appropriate to that project.
For both activities, the final test of the information product is its rveal value to the USAID planner. That value

is verified and observed through work with USAID siufrf.
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;Thus, as a minimum output, the Mission should have a better project.
It is realistic to expect that the value added by the study team will
exceed study costs -- thus providing our DIS data at negative or at
least minimum cost.

In similar fashion, we have four special responses:

Based on AID/W assessment of AID experience;

B. Based on AID-managed synthesis of a literature review and
its own experience;

. Based on external technical reviews of the response package,
as well as work with the team that had participated in design
activities at the USAID;

D. A final formulation, with full knowledge of what has bLeen
of greatest value to the Mission.

Simultansous with the activities %o develop optimum responses for
Mission needs, the on-site team will also be sharpening their insights
into the nature and form of informaticn that USAIDs need to provide

DIS analysts in order to improve the quality of the QIS response. Thus,
in addition to optimum OIS responses, we will also have optimum DIS
requests. The coptimization criteria for the information requests would
of course be minimizing load upon the requestor while ensuring an
effective and efficient DIS respcnse to his needs.

2. Development of the AID Memory

This set of activitig; will set up the procedures and analytical pro-
cesses for obtaining and screening all AID information to determine its
relevance for DIS. This task is a timely one and it is probable that a
hard look from the user's point-of-view -- which is the view that DIS

will be taking -- will shed insight into the utility of current documents,
and into ways of improving current reporting.

™~
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There are two paths to this activitiy. The first will be to directly
support the information activities of Task 1 -- obtaining information
on past projects through analysis of all available documentation, in

an attempt to support the project and program design activities. This

will give us some insight into the value as well as availability of AID
experience.

The second path for this activity will be an inventory of all AID
documentation, development of the mechanisms for screening those
documents, indexing them, summarizing them and abstracting them as
appropriate in machinable files. DIS is responsible te its colleagues
who are planning development projects to maintain a comprehensive record

of AID experience. Basic DIS inputs -- to be screened for value -- are
listed in Table 3-7. ’

A network for development of the AID memory is shown in Figura 3-4,

Actual automation of the AID memory should be initiated immediately after
the design study,

For further insight into the value of DIS use of AID data, the interested

reader is referred to PCI working papers included as Exhibits to this
report:

A. Tentative Approach to Integrating the DIS Semi-Autcmatic
Response with AID Planning Processes

é. Representative Information Products Requiring No DIS Analysis
£. Basic Approach to Technical Subject Search, as Used by PCI to

Assess State-of-the-Art in Use of Telecommunications to Provide
Social Services.

Practical Concepts Incorporated
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TASLE 3-1
REPRESENTATIVE INPUTS TO BE SCREENED 8Y OIS
" FOR RETENTION OR_SUMMARIZATION

INPUTS
AID Inputs
1.1 AID Approval Documents
1.1.1 DAPs
1.1.2 PIDs (including project codes; especially benefit incidence code)
1.1.3 PRPs
1.1.4 PPs
1.2 AID Implementation Documentis
1.2.1 PIQs
1.2.2 PPT Reports
1.2.3 Contracts
1.2.4  Interim and Final Reporis
1.2.5 "A11 Qther Contractuaily Reguiraed Reports
1.3 AID Evaluation Documents
1.3.1 PARs (revisad)
1.3.2 Projact Completion Resorts
1.3.3 Sector Studies and Assassments, Special EZvaluations
1.3.4 Contractor Evaluation Rezports
1.3.5 Project Histories
1.3.6 OIS Responses to Special Queries
1.3.7 "“PPT Histories”
1.4 Other AID
1.4.17 Identification of and access to other systems
2 PARIS
° Qisaster Relief Data Base
e poT
°  FINMIS
° indicatsr Data Bank
1.4.2 Special data needed %o form such special data bases as:
-7 Project matching system
° “Context" data file
® jdentification of key non-AID references and sources
1.4.3 Special documents requested by:

° "Holdings Committee”
° Special study analys:s

Non-AID Inputs

2.1
2.2

2.3°

2.4
2.5

As Established by DIS Special Analysas /

Bibliographies

TAB Bibliographies by Subject Field

Bibliographies of "Capping” Data for Social and Economic Context

As Recommended by Joint BIS/Other Conaor Information Symposia

Practical Concepts Incorporated
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FIGURE 3-4: BASIC SCHEDULE FUR DEVELOPMENY OF THE AID HEMORY

Development of the AID memory will include writing ihe file maintenance and key executive programs. Two
optional activities -- heavily dependent on the avaiiability of quality data as well as on the degree of

Si-111

difficulty in developing the programs -- are the sctual Toading of project data into file, and the debugging

of the basic programs. In any event, the implementalion plan for the AID memory can be developed and approved
independent of the overall DIS plan.
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3. Cevelopment of DIS Approaches to Subject and Problem Searches

This activity will consist both of the simulation activities (described
in Task 1 as work directly with users) and a separate activity, in
cooperation with TAB personnel, to assess the ability and advisability
of developing technical subject files independent of special requests --
should or should nct DIS encapsulate technical data in advance of active

user demand. This will depend heavily upon the number and type of
tachnical fields deemed of interest (which derives naturally from
indexing work done to develog the AID memory), the nature of the TAB
technical data base, the desirability of active and extensive DIS/TAB
cooperative activities (wnich should be illuminated by the user service
activities), and the detaction of knowledge gaps (based on the ability
of the evaluation system to generate avaluative material of relevant
information). A network for activitias to devalep subject and problem
searches is shown in Figure 3-5.

4. Assessment of Agency Personnel and Other Resources

Implementation of the DIS will raguire both human and physical resources.

This activity will inventory the resources available to the Agency in
both of these dimensions to determine training, hiring, and equipment
needs beyond those currently scheduled. The basic tasks will include:

1. Identification of the skills needed to implement and
operate DIS;
P
2. Work with the Agency's perscnnel management to determine
which individuals have raquisite skills and those who
could be expected to acguirs the requisits skills;

3. Assessment of the hardwarz and software investments
to which the Agency is already committed;

4, Analysis of the above., in conjunction with,the system
design activity, to develop a plan for staffing DIS
development and operations.

e
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FIGURE 3-5:_ BASLC SCHEOULE FOR ACTLYLTIES LN SUPPURT OF SUBJECT & PROBLEM SEARCHES

Value added by relatively more extensive technice 51 outreach will be assessed by comparing: (1) AID
technical data; (2) data obtained by exta.. ting the technical references within the AID technical

data file; {3) a general subject seavch and literature review. Extensive coordination with TAB will

be effected to ensure that DIS obtains fuil value from TAB expertise and to allow DIS and TAB to

mutually assess: {1} the degree of overlap desired betueen D1S ond TAD holdings, and {2) the way

that DIS technical files can best seprve (AL neaeds.
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5. Analysis and Implementation Planning

This activity synthesizes results from all of the above to develop the

items noted on the study Logical Framework (Figure 3-1) and a clear
plan for achieving the implementation objectives.

Some of the basic alternatives to be answered by this analysis include:

What files should DIS maintain?
What files should DIS automate?

Given automation, what are the trade-offs among (a) batch
processing only, (b) interactive soft copy only, (¢} intar-
active hard copy, (d) non-real-time (e.g., teletype) input/
cutput?

Other questions tc bte answerad by the study are included in Table 3-2.

D. MANFOWER REQUIREMEMTS FOR THE SYSTEM DESIGN PHASE (PHASE 11B)

The overall manpower requirements for the design phase are summarized

in Table 3-3. These manpower requirements are understated in that they

exclude part-time consultation and assistance of AID technical and
program staff.

The Timited resources allocated to the key task -- analysis, system
design and implementation -- is based on our recognition that this

will be a continuing task in which all team members will share.
, _

The resource allocations for each of the tasks are outlined briefly
in the following paragraphs.

1. Work with Project Designers

. ‘ ¢
The manpower required for this effort is highly variable -- depending
upan the degree of participation of the information team in developing

Practical Concepts Incorporaied
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TABLE 3-2

SOME OF THE BASIC QUESTIONS 7O BE ANSWERED BY THE PHASE [B STUDY

What are the costs of alternative responses to DIS querijes?

What is the value of those responses? Alternative responses to be
considered in both the semi-automatic and the automatic and
special response modes would include:

No rasponse;
References to DIS hoidings only; .
Abstracts and refsrences of DIS holidings; .

Anaiysis and special summarization of these holdings to meet
the specialized user needs;,

®  Each of the acove for non-DIS as well as OIS holdings.
What types of special requests is it appropriate for DIS to meet?

How can we assign priorities as to which special responses will be
met and which won't?

What s the best timing and content for semi-automatic respenses -~
what types of information shall be provided in response to what iypes

of stimuli?

How much of what kind of retrospective analysis -- analysis of prior
Agency projects -- is justified?

Practical Concepts Incorporated
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TABLE 3-3

SUMMARY OF MANPOWER RESOURCES REQUIRED FOR
SYSTEM DESIGMN AND PROTOQTYPE OPERATIONS

MAN MONTHS
TASK QR ACTIVITY
W .
CATEGORY P TALS
| SElE8122/5° |25
= zg Zo iz =
— Ol | . S ] ED D ] e L] e
Q xS | WVE =
ol —— VD | D 2=
A e | U D L DD UI D | d ek
QL s | st | T 0 YWY | LB
OBl ld el L] 22X A
= sc: D= KL | L
Senior System 3 g 3 12
Analyst |
Systems Analyst 4 120 132.512.5 8 36
Sr. Library 2 2.
Specialist
Library 4 3 7
Specialist
Research ' 3 5 4 12
Assistant d
Technical Subject 2 2
Specialist
TOTALS 12 125 (12.517.5| 13 70
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_ the project per se. For purposes of this analysis we assume a three-
man team. Such a recommended team would incliude individuals with the
following perspectives:

A. A Senior Systems Analyst, with knowladge both of the long-
term DIS objectives, as well as the utilization functions
as we have defined it; -

B. A Library or Information Specialist who can translate
information needs into practical query requests of
existing sources; ' ‘

C. A Specialist in AID's planning and evaluation processes,
including the Logical Framework.

We assume a four-month pericd of full-time participation for each of
the above.

Thesea resources would o7 course be in addition to such technical and
subject specialists as the USAID fzi: required for the design task

ner se.

This team would review pre-program documentation including but not
limited to the DAP, and interrogate personnel availabie in AID/W, to
define sources potentially germane to the subject at hand. They would
3lso formulate queries based upon that pre-project documentation, to

be addressed both to the AID memory and the other information activities
within DIS. (These pre-departure queries will be important both to

bet the related information activities started and to provide a baseline

against which to judge modified queries occurring subsequently during
the effort.)

’ Having equipped itself with such raw data, data summaries, and biblic-
graphic records as it deems appropriate to the topic at hand, the team
would then change its focus of operations to the USA]D where it would

/

Q)

Practical Concepts Incorporated



111-22

directly support project design activities on-siie. The team would
actively assist and provide informapicn support for preparation of
subsequent planning documents -- the PP, the PRP, and PID. Ouring the
course of each planning cycle, the team would generate information
queries that would in later jterations of the system be expected to
generate appropriate information. DOuring these pilot operations it

is probable that the other DIS activities would not be able to respond
in a timely fashion to such queries. However, these will, as pointed
out bafore, be available as prototype gqueries to which DIS functions
should -subsequently be able to respond.

Upon completion of each document in the planning process, the DIS team
would return to AID/W and work with both 0IS central activities and
AID/W reviewers to: '

1. Meet next step information requirements of the USAID;
2. Support information needs of reviewers.

During the course of their work, the "on-site" team will have
developed four information resquests each of which will be‘cabled to
DIS in Washington:

1 Pre-departure, PID;

2 During PP preparation;'”ﬁ
3. During PRP preparation;>
4 During PI? preparation.

The DIS Washington team will actively respond to these requests and thosa
responses will be assessed by the project design team in terms of relevancz,
quality and utility. Analysis of these queries and responses should allow
us to improve both the query approach (offered the user) and the DIS searcn

and response operations. . /

)
N
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2. AID Memory Development

Development of AID memory will consist of:

a. Direct support to the project oriented information activities,
and; -

b. - Integration of the diverse elements of AID memory (e.g., the
ARC, the PBAR country program data bank, the evaluation products)
into a single functional entity. (Note that integration into
a functional entity does not necessarily imply integration
within an organizational entity.)

a. Direct Support of Project Specific Information Activities

The preferred information from the AID memory will be the evaluation
reports and information, and reiated data from the country program
data bank. Thus, the two subactivities undertaken here will invoive
both and interrcgaticn of individual’'s project files, etc., on an

ad hoc basis as required to identify the types of evaluation data,
final reports, etc., germane to the - project needs. [t must net be
assumed that the evaluative information desired by the project
designers will in fact be readily available. Thus, after axamining
AID's available memory for supporting data, and testing this in terms
of the needs of project designers, additional outreach for information
will be required. The judgement of the project design teams must of
necessity be on one of two alternatives:

1. Information provided is adequate;
2. Information is not adequate.

In the event that the information is not adequate the AID memory component
of DIS must both formulate additional queries for the subject searches

and more important from the point of view of AID me?ory, postulate ad hoc
evaluations of existing or prior experience as required to generate the

necessary information. ,

%
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In every event where the information is deemed less than fully satis-
factory by the project desfgners, the AID memory component should
postulate such evaluations, etc., as needed to obtain the necessary
information. However, the decision to go ahead with such evaluations
will be a separate management decision based upon:

{1) The increased probability of project or program success
that would be associated with such evaluation;

(2) The cost of the avaluation activity.

b. Integration of AID Memory Components within a Single Functional Entity

This activity will both inventory sxisting and planned AID information
sources, develop indexing and search techniques appropriata to accessing
any or all of these as rsquired, and develop a pilan for automating basic
searchas and integrating that automation plan with the related automation
activities in support of PBAR's PPT, country program data bank, etc.

Note, a key assumption made by the DIS implementation activity is that
the project matching activities being undertaken in support of PBAR
initiatives will be availabie at approximately mid-term in DIS first
phase implementation activities.

The approximate Jevel of affort of the developement of the AID memory
would be aimost full-time availability, over six months of:

One Senio; Systems Analyst;

Four Systems Ahalysts (cne for each file);

Logistics support (including clerical, keypunch, and machine
time). -

We define "almost full-time availability" as five man-months during the

L

5ix months. '
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3. Technical and Subject Search

The approximate (professional) level of effort to complete this task
is estimated as follows:

Literature Review & Analysis 4 man-months
Review of AID Data 2.5 man-months

Library Organization &
Development 3 man-months
Indexing 3 man-months
TOTAL 12.5 man-months

MOTE: Exclusive of non-DIS staff. Program, TAB, etc., part-time
consultation may total as much as twelve {12) man-months. quever,
major functions of this part-time assistance overlap the consulation
in direct support of projact design.

Categories of labor among which this effort divides might be as follows:

Technical Subject Specialist 1 man-month
Senior Library Specialist ' 2 man-months
Library Specialist 3 man-months
Systems Analyst 3.5 man-months
Research Assistant 3 man-months

TOTAL 12.5 man-months

4, Review of Agency Personnel and Equipment Resources

Manpower requirements for this effort are estimated as:

Systems Analyst 2.5 man-months
Research Assistant S man-months
/

Extensive cooperation of both persounnel and management planning staff'is
assumed. ’

»

7t
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5. Analysis, System Design and Implementation Planning

" The basic resources for this task will be provided through the performance

of the other 4 tasks. However, it is appropriate to allocata, specifically
to the anaiysis and system design, an additiomal 3 man-months of Senior
Systems Analyst, & man-months of Systems Analyst, and 4 man-months of
Research Assistant.
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SECTION FOUR

HANAGEMENT PLAN

This section of the report sets forth they key management issues
for DIS implementation, discussing costs, organizational approach,
and staffing. The specific topics covered are:

M W 3=

Assumptions

AID's Current Expenditures for Information Services
Costs of Developing and Operating DIS
Organization.and Staffing

ASSUMPTIONS

The management plan for DIS develspment assumes that:

2.

1t is desirable to keep open all DIS options -- ranging {rom DIS
being only AID memory to DIS being the definitive source of
information regarding development. '

A low risk strategy is deasired -- premature investments in staff
and capital resources are to be avoided.

Based on PBAR initiatives, major portions of AID's own memory will
be automated and will include a capability for remote real-time
interrogation of the centralized data base.

There are currently many sources of information dbaing run or
‘subsidized by AID, and the integration, coordination, or replacement
of at 1east some of these activities would be a cost effactive DIS role.

4

78

Practical Concepts Incorporated



N
b N

e e

Iv-2

The implication of the above assumptions are direct:

1. To keep open the various alternative outcomes of DIS implies a
modular design approach, in which additional data bases and capability
can be added on as needs become clearer and resources become avail-
able. By adopting such an approach, it should be possible to keep
major options open not just through design and implementation, but
during the operational phase as well.

2. To avoid premature commitment to staff and capital resources, major
portions of the prototype and possibly implementation activities
should be performed by contractors -- allowing AID staff to phase

- in and take over activities only after the need for and-value of

" such activities has been proven.

“13. Based on the PBAR initiatives, by far the bulk of the automation

cests necessary to support DIS will be borne by other activities
and agents. Thersfore, automation of DIS becomes virtually a
zero cost option.

4, DIS analysts will routinely use all awailable data sources.
Through interaction with DIS, based on real value of such information
sources to AID project and program designers, it is expected that
the better information sources will be strengthened and those of
marginal vaTug’will atrophny.

B. AID'S CURRENT EXPEMDITURES FOR IMFORMATIOM SERVICES
Before discussing recommended investments in the DIS, it is useful to

estimate AID's current level of expenditure for rg}ated information
services. To this end, PCI performed a brief survey of the information

(’\Q\\

activities within AID. The results of this survey are presented in
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Table 4-1. The most remarkable finding of our survey was the

diversity of information activities that are being undertaken. The
information services noted in Table 4-1 are those explicitly identified
in AID Handbook No. 18* and by no means exhaust the set of AID infor-
mation expenditures. Some information activities that are notable

for their absénce from this table ara:

Grants for information services in population planning
{for example, to the University of North Caroiina and
the East-West Institute};

Allocations for information service expenditures among the
211d grants;

The vita system (a nutrition data base);
The 1ife system {an agricultural data base).
*  PARIS (TAB system;;

Information investments not appearing in the AID budget,
_such as expenditures to anable LDCs to tie in'directly
to Medlars.

rurther, PCI did not interrogate the regional bureaus to determine

the expenditures they were making in either formal or informal infor-
mation services. In addition, note that "zero cost" has been assigned

to information activities for offices noted in Table 4-1b. (Based

aither on that office’'s estimating their true costs as nil, or that

PCI did not contact the responsible officer.) (learly then, the table
tends to understate AID's total expenditures, and we can safely assume that
Table Q-Ia represents a minimum level of expenditure.

/

* Handbook 18 Information Services: Part IV, Information Sources in

AID, June 16, 1975, Agency for International Development, Depart-
ment of State, Washington, D. C.

Practical Concepts Incorporated
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fase 4-1a
ALD GEEICLS WDRVEREL BAVING A= RCIATLS LIBRARY DR IHFORMATLUN RETRIEIAL £0STS
(1}
OFFICE/DIVISION DIRECT HIRE SOURCE OF TOTAL COST OTHER COSTS TOTAL COST
. MAN YEARS C5TIMATE OF AID
MAN YEAR
QFFICT OF COMMONITY MANAGEMENT/PROCUREMENT

SUPPORT DIVISION 1/10 S. Barondes $ 4,300 § - $ 4,400
OFFICE OF HEALTH - 0. Newnman 12 -
OFFTCE OF URBAN JEYELOFMENT - W. Miner 7y -
OFFICE OF PRIVATE AND VOLUNTARY COOPERATION 2172 R McClusky 110,000 Ty 110,000
SPECIAL ASSISTANT FOR UNIVERSITY REGULATION 1 C. 3arker 44,000 1,000 3/ 45,000
OFFICE OF CONTRACT MANAGEMENT/

SMALL BUSINESS CFFI{CE 4 N. Rowe 176,000 - 174,000
OFFICE OF DISASTER RELIEF COOROINATION 1172 M. Hayl - 56,000 &/ 66,000
.DFF[CE OF AID RESEARCH AND [NSTITUTIONAL

GRANTS - L. Rhodes - 180,000+ 7/ 160,000+
QFFICE OF AGRICULTURE 1 3/2 i'ﬁ Gallf 66,000 1y §6,000
OFFICE OF DATA MAMAGEMENT /INFORMATION

SYSTEM DIVISION - l L. Rnodes . 80,000 3/ 80,000
OFFICE OF DATA NANAGEMENT/ i .

AID REFIRENCE CENTER - i L. Falbo 95.214 10/ 12,192 1Y/ 107,408
AFFILE OF STMANCIAL MANAGEMENT /STATISTICS l

ANO REPORT JI¥ISICN 11/ 176 | 8. Huntington 7,333 - 7,333
QFFICE OF POLICY TEVELOPMENT AMD ANALYSIS 212 . J. Silverstone 58.000 38,000

FRICE OF DEYVELLPMENT SROGRAM REVIEN AND

EYALUAT O 112 - R, larg 68,000 - 86,000
GEFICE OF [NTERNATICHMAL ASSISTANCE COCROINATION/

[NTERNATIONAL FiNANCIAL OIVISION Y44 C. Gulick 66,000 . 65,000
IFFICE OF “ULTILATERAL COORDINATTIOM ANO

REGIOMAL SOCIAL DEVELOPMENT 290GRAM /2 F. Lansdale 22,000 - 22,000
JQFFICE OF FOOD FOR PEACE 1/2 i3/ 1 C. waden 22,000 - 22,000
OFFICE OF POPULATION - J. Speidel - 750,000 14/ 750,000

S
TCTAL 3832,349 $1,003,192 31,836,141
1/ “Ragore on ."inm-« and Operating EZzpenses 1974.76; AlD-Office 1} AlD feswarch and Deveiopouent Anszracs (ARDA)
of Financial “anagement Labar fae AbStracting $ 40,000
DIRECT LABOR COST P€R vEAR Comeract far Mubiicatiam, ste. %
. R L
Total Zparating Costs AIC/W - Qvarmead (Acninigtrative) |
o/ FTayaee 325,000 Amortized costs of the fallowing sre ot included
4 fringe included ’ Fd FESEARCH GRANTS
QVERKEARD CU3TS SR YEAR . From 1/1/62 = 12/3/14 there vere 125 tonirscts o 3130.000, oce
tn 24 orobiea ireas tn
3 o] dminigtrabiv .
i + pame o
direct Cost of A{D Man Tear + 144,000 g; ?%:. and
2 a)  AID cosc tp ALY fo allow LOC dirsct iccess 10 MEOLAR is not but agt e daredus :
= included, 211-0 GRANTS
LH ::;}:u::aufi :mqram develooment sad imglerantatton 15 nat 45 grants from 1753 - 1974
. 1963 $ 7,000,000
P ';;:?::e:nvelamen: infarmagion netwark® with PACTO, n¢. 15 a0l m:. ::ggg‘%g
{ 2 3iseniona

A/ Amorttied <ost of astaslishing Techatcal Assistance [afamation 19713 1,000,300

- Claartng Hnusa, TALCH, 4nd yearly Sudncriotion aius costs afZAD% 1974 -ﬁ%—'sgg% '\\

and AATY are gt ingluded. 204, \'Q :

S/ Amortizad cost of 310 contribution af $30,000/ysar fae the g5t 3 Cost af %A grogram I3 nat lacluded,

Five goarn 15100, 5000) o tael Academy ine Py 10inn Uowetogmeat | 490,
Is Aot ingiuded. 3/ Agpraximate casg charged Al0 By Dapartrent af Steie Liorary for
T AT now Aabae 1l 1 thi serures fae $1L0007 aer qoryicps, Pondured, ot psr gear 1 At a Snastant,

Af Wi

At e gre
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TatL 4-M,

ADDITIONAL AID GHFIC1S_LISTED HAVING
LIBRARY OR INFORMATION Rf TRIEVAL CAPABILITIES,

BUT NO STATED COSTS

OFFICE/DIVISION

OFFICE OF GENERAL COUNCIL 2/

OFFICE OF HUTRITION
SUREAUS 4/
MISSIONS 5/

OFFICE OF FINANCIAL MANAGEMENT, LOAN DIVISION 1/

OFFICE OF COMMODITY MAMAGEMENT TRANSPORTATION SUPPORT DIVISION 3/

FOOTNQOTES

—
~

i

‘\

Oisaster Relief Operation (FORC)

1,500 indicators
30 categories

3/  Eacn mission has its own library,

Information is produced as a function of its operation.

GC is considering a financial arrangement with Department
of State Library o purcnase services.

3/ Supports information raquest of Food for Peace (FFP) and

4/ Hone of the bureaus were investigated
that the Latin American bureau nas a program tn code and
store on computer selected standard indicators of project
progress by functional sectorz! categories:

though it is known

i €OSTS OF ARC SERVICES

Tha major cost atements of ARC in 1874 are the following: {not including
supplies) .

A, Salarfes* 80,692,460
18% Fringe*v (retirement 14,534.00
anrwal angd sick Teave)

95,216.00

. Travel» 250.00

0. Tquipment¥ 960.00

€. Building Spacer* 11,382.00

{87.25/Ft% < 1570) £107.408.00

* Figures provided by ARC

*Fiqurns provided by OfFfice of Financial Management

The cost - effectiveness of ARC services in 1974 may be obtatned from
tne follawing:

Total Cost per Unit
Sacuments Clreylated 5,401 319.90 P
Documents Loaned 2,29 $46.81
Tozal ARC Visttors 1,783 $50.28
© {AID Savt nna-AlD
ind public)
ATD ARC ¥isttors 1,297 $82.86

The cost par visitor figures are probably overstated by a factor of twn,
the numbers gre obtained from the visiturs log which aot all quests sign.

5

&

g

iz

Described itsalf 35 the “mnrual mewory”.

Data for only Title [X and Civic Participation section of the
affice ~ twd other sections ot resched.

Datz for only one of three sections of FFP.

$750,000 contract with The fleorge Washington University for PHA
tidrary sarvices. The Population Program Oata Syscem (PPOS) with
the Matiomal [nstitute for Coemadity Oevelooment {Ni(D) and the
Philigoine Population Program contract with the Unfversity af
::Mfag:dmd the Philippine Hatignsl Computer Center cosis are not
ncluded.
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Totalling the expenditures in Table 4-1, we see that the Agency is
currently spending at Jeast 20 man years of direct hire staff
time plus 37,000,000 each year. Based cn discussions with AID
financial management, we assume a cost per man year of $44,000

per man year,* yielding a total annual expenditure of $1,800,000.

Recognizing the approximate nature of the above estimates, and the

clear recognition that we have not identified the total Agency investment
in information services, it seems safe to use a figure of $2,000,000 per
year as the minimum expenditure AID is currently making in information
services.

~ The fact that AID is spending well over 32,000,000 per year on information
services does not mean that it is desirable for DIS to take over these
information activities. [t does reinforce the Commi;;agls_gg;ggg;ign
that information services should be given a higher_priority and more
top management visability, and that AID would be well sarved by having
DIS serve as an integraéing agent.. It is conceivable that D0IS's role
to integrate existing information activities may allow DIS to "pay for
itself” based on the economies it effects. We also know that if DIS
could do all of the things that are being done in Table 4-1 and also
perform the mission that no aone is performing well today -- providing
project designers with up-to-date, realistic information that helps
them formulate project and evaluation activities -- an expenditure of
up to $2,000,000 per_year could be justified.

* FM's analysis was as follow: Dividing total payroll exclusive of
consultants and overtime by the number of employees yields $25,000
per year average salary including fringe. Dividing overhead
expenditures by number of emplioyess yields $18,700 per empioyea.
Thus our approximation of $44,000 per man year.

Practical Concepts Incorporated



Iv-7

‘. COSTS OF DEVELOPING AND OPERATING DIS

1; General

To get a true picture of cost sensitivities, we must consider total
cost -- development and operations. On a life-cycle cost basis, higher
devalopment costs may result in lower total cost, and vice versa. For
sxample, the decision to automate indexes will result in higher
development costs that must be justified based on large savings in

operating costs. (A key word in context search of project or report

summaries can accomplish in minutes a2 job otherwise taking days.)
Low development costs will be required to establish a

“system” that uses human intermediaries to respond uniquely to
sach request -~ yet the operating cost of such a system wouid be
orohipitive if it were to respond to many gqueries.

To assess cost implications it is best, then, to consider costs of
alternative operating systems and then seek minimum cost paths to

'devaiobﬁng the optimum (most cost-effective) operating system.

Yiewing this in the context of a three-phase effort -- development,
implementation, and operations. The change in operating costs could

vary from negative (less than current) to millions annually. Phase 1
defines the practical options and probable cost effectiveness of

each. Phase 2 validates as well as implements, keeping some Phase 3
options open for Phase 2 decision makers. Given DIS plans and objectives

~as of this moment, the budgetary estimate of costs to develop, implement

and operate DIS are as follows:

Phase I (Development): $350,000
Phase II (Implementation:  $440,000 /
Phase III (Operation): . $342,000 per year.

57
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Phase 11 and III astimates are, of course, subject to revision during
the Phase I activities.

2. Approach to Cost Analysis

As noted earlier, thers is to some extent a trade-off between investments
in design, implementation, and operations. The largest investments in
design and implementation -- e.g., heavy investment in computer assistance --
may yield lowest total (life-cycle) costs. {Based on lowered annual cosis
of operations such as might be available through a direct-access natural-
tanguage system.) Similarly,; inadequate investment in design and imple-
mentation will result in high operating costs and inefficient service.

To clarify the design/implementation/operational cost trade-off, PCI
propbses to set a realistic minimum cost of annual operations, compare
this to current expenditures, and then set forth a design and implementa-
tion strateqy that attempts to realize maximum capabi1ity within this
minimum cost figure. To the extent that additional expenditures are
required, they must be justified in terms of value added or cost savings
reaiized from other endeavors.

PCI believes that, given the on-going initiatives in the evaluation system,
and the development of various PBAR data banks, the automated DIS capa-
bility can be achieved at a negative cost of devyzlopment. That is, it

is our hypothesis that by integrating the various data banks from the

high volume user's point of view {the project and program designers),

the DIS can effect economies in development of these various systems

that will more than offset the management and_integrating costs
required to achieve that effect.

Practical Cancents lncoroorated
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3. Annual Operating Costs

PCI's estimate of annual costs of an operational DIS is $342,000 per

year. This is based on the estimates shown in Table 4-2, which was
prepared in cooperation with Vladimir Slamecka, Director of the School

of Information and Computer Science at fGecrgia Institute of Technology.
{Professor Slamecka served as one of PCI's Associates for this engagement,
and would continue to serve on the DIS design and implementation team.)

Mote that the costs shown are "direct costs” -- no provision, other
than the space allocation, is made for the government's overhead and
fringe costs. This is appropriate when comparing DIS expenditures
to current AID budgets, which are similarly based on direct.costs.
However, it may be inappropriate to use such "unloaded” costs when
considering design and implementation phases, where contractor or
university support may be requirsd. '

The $342,000 of budgetad DIS annual cost is almost undoubtedly jess
than AID currently spends. ARC expenses alone are approximately
$190,000 per year (107,000 in ARC costs per se, plus $80,000
provided to the Department of State Library). It seems safe to
assume that an additional $200,000 per year is being spent in other
information activities that would be taken over by DIS.

Given PBAR's plans for development of automated data bases of which

DIS would be a primary user, thers is no incremental cost for DIS
automation. It is already planned to have interactive consoles accessing
these various data bases. Those consoles would presumably, in any ovent,
be available to DIS analysts as onz of the muitiple users. However, it
would be appropriate to specify as a DIS unique cost, the cost of

perhaps three such “smart" interactive consoles. Given the technology

at the moment, the capital cost o7 the consoles might be arcund $30,000.
Depreciating those conscles over 5 years, we can consider an annualized

equipment cost of perhaps $6,000 per year. 6532;
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TABLE 4.2

ESTIMATED ANNUAL OPERATING COSTS FOR THE

DIS

Personnel

Function No.

Salary Level

ACQUISITIONS {5,000 documents/year)

Acquisitions 1.0
Cnilection Maintenance 1.0
Circulation 1.0
INPUT PREPARATION
Abstracting and Indexing 3.0
KP/V 1.0
REFERENCE
Information Analysts 5.0
Yocabulary Maintanance 9.5
' Systems Development 0.5
Programmer 1.0
MANAGEMENT AND ADMINISTRATION
Director - 1.0
Clerical Support ' 4.0
TOTALS 19.0

Space: 7,000 ft.% x $7/ft.2 =
F4
TOTAL COSTS

(Excludes costs of computer equipment, consoles, and
communications links.)

/
/
i

Practical Concepts Incorporated

$16,000
12,000
12,000

48,000
'9,0C0

90,000
10,000
10,000
18,0C0

36,0C0
32,000

293,000

49,000

$342,G00

related
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There is, further, no reason to expect that the frequency, method, or
nature of file updating procedures should be substantially different
given DIS as the coordinating body than it would be were these systems
to be operated independently. Therefore, wa assume no additional

cost for fiie updating.

4, iImplementation Costs

It is in the nature of the cost trade-offs noted =arlier that both
operating and design costs are easier to estimate than are implementation'
costs. Implementation costs will be a function of both impiementation
approach, design, and operational configuration. A simple example of

the "big swing" in implementation costs is the indexing and abstracting
of existing documents. If the entire ARC collection is to be 30
agstracted, then we estimate the associated direct costs at $78%,000,
based on the calculaticns shown in Table 4-3. On the other hand, one

of the design functions will be t9 provide criteria for selecting only
those documents that are worth abstracting -- potentially reducing the
cost of "backlog input” to zero. (Assuming it is not cost effective

tp abstract the ARC coliection.) In that case, impiementation costs

of abstracting ARC documents would be nil -- the only costs would be
design costs (performed during Phase I to test desirability) or operating
costs {performed as a by-product of a special query response).

Given the uncertainties in estimating implementation costs, and the
ambiguities in distinguishing such costs from operating costs, we
still must estimate the level of investment that might be required.
To develop such an estimate, we will assume:

1. One-fourth of the ARC collection will be abstracted and
indexed as an "implementation cost"; y

2. Implementation per se will require a 12 month elapsed time,

during which time two systems analysts and one programmer will
be required to mesh DIS needs with PBAR automation efforts.

&y
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, TABLE 4-3
ESTIMATES FOR COMPREHENSIVE ABSTRACTION & INDEXING
FOR THE ARC COLLECTIOM

TABLE 4-3A
ESTIMATED SIZE OF ARC DOCUMENT COLLECTICN
DOCUMENTS NO.
Cataloged {July 1975) 43,600
Uncataioged
Foreign-language 18,000
Non-AID (US) 10,000
AID 5,000
Subtotal-Uncataloged 34,000
TOTAL 77,600
C TARLE 4-38B
ESTIMATED BACKLOG IMPUT COST (DIRELCT COSTS
OF INPUTTING THE ENTIRE ARC COLLECTION)
Assume:

Salaction, 0.05 manhour/document, @ $10.00/hour.
Abstracting, 0.7 manhour/document, @ $8.00/hour.
{ Indexing, 0.3 manhcur/document, @ 38.00/hour.
KP/¥, 0.3 manhour/document, @ $4.00/hour.

Document Surrogate =

1,000 characters

Assume that a]?’éata?dged and uncataloged documents to be processed

for input; then on ba
i Activity

Selection
Abstracting
Iindexing
KP/Y

sis of 80,000 documents, the costs are:

£ Rate/Document Cost ($)
$0.50 ) $ 40,000
8.60 640,000
1.33 - / 106,460
TOTAL . $786,400

or about $10.00/document. This corresponds to typical costs; higher

{ costs should be antic

ipated if complex indexing requirements exist.

Practical Concepts Incorporated
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3. Implementation will include a brief {five man month) definition
of telecommunications alternatives for linking USAIDs with DIS;*

4, Five thousand documents and indexes will be microfilmed;

5. The "operational" team will phase in during implementation,
so that one-half of the annual operating resaurces are
“implementation phase” expenditures {although they might
alternatively be considered "early operations").

Based on the above, direct costs of implementation are established

as follows:

1. Abstract and Index ARC: $200,000

2. One man year of systems analyst and two man years of
programmer: $76,000. **

ive man months to esiablish telecommunications alternatives:
115,000

(9%
e "t

4, Hicrofilming: $150,000. ***

L5

One half of operating cests: $171,000

Estimated 7Total Direct Costs: 612,000

Tnis estimate includes items that are discretionary or might be ¢lassified

¢ifferently. Substantial microfiiming and abstracting costs may not be

required. Further, one might argue that the systems analysis and programming

feke
Fdek

PCI is currently helping DISC explore methods of improving information
transmission to USAIDs and LDCs generally. One potentiaily effective
means is through the use of satellites, which eliminate distance,
geological features, and weather as obstacles. Although a purely
satellite-based system may not be cost-effective, a combination of
existing facilities plus satellite could provide a viabie network.
PCI's assessment of telecommunications alternatives for social
services {under contract to TAB), plus the telecommunications
axperience of PCI staff, provide a good basis for setting forth
feasibility of various communications alternatives.

Assumes systems analyst at $3€,000/year, programmers at $20,000/year.
"Retail" costs of purchasing microfiche for one million pages would

be $256,000 ($51.00 per 200-page document per Eastman Kodak Labs in
Baltimore). Important economies can be effected and the desirability
and type of microfilming must be considered as a separate cost-benefit

jssue. 7 -
- {

Practicai Concepts incorporated
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costs are properly assignable to AID MIS, and that the definition of telecom-
munications alternatives is not a necessary part of implementation. Excluding
these items, "implementation" costs would be simply the partial operating
costs incurred during start-up -- or less than $200,000. For cost summariza-
tion purposes, we exclude from implementation costs the $171,000 identifiable
as operating costs, thus yielding a $440,000 implementation cost. Which is
only *o restate the problematic nature of estimating implementation costs.

5. (Costs of Design and Prototype Operations

Based on the analysis presentad in Section III (see Table 3-3),

the design and prototype operations phasa should require approximately
a 70 man-month level of effort.

On the assumption that 30% of this effort will reguire the services
of top-level staff (836,000 per year) and 50% mid level {325,000 per
year), the estimated direct cost would be:

35 # 12 x $36,000 = $105,000
35 + 12 x $25,000 = 387,500 .

TOTAL: 3192,500

Adding overhead of 200%, the total cost could be considered as high
as $576,000. On the other hand, assuming contractor involvement at
approximately 35,000/man month, the total cost could be on the srder
of $350,0C0. In té?ms of budgetary {as opposed to real) costs, and

assuming 50% contractor effort and 50% direct hire AID staff, costis
are approximated as: '

Contract {35 man months x $5,000/man month)

_ ! = %175,000
Direct Hire Staff (35 man months) = 96,000

TOTAL BUDGETARY COSTS: $271,000

4

Jy
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On this basis, the costs of design are less than the annual operating

costs, and probably less than the Agency now spends annually on activities

that would be directly replaced by DIS. For budgetary purposes, we

assume a design expenditure of 350,000, which would allow the entire
effort to be performed by a contractor.

D. OPRGANIZATION AND STAFFING

PCI recommends that the bulk of the design and development activities
be performed by a contractor. This will minimize start-up time and
avoid premature commitiment to permanent-hire positions.

The basic study organization is shown in Figure 4-1. The entire design
activity could be ctaffed by contractor personnei, but it is recommendad

251

[

shai at some fise during the

(5}
33

n chase (3t Teast 80 days before
implementation), the Agency appoini a DIS Director who would serve in
¢inis capacity throughout the implementation phase. Ideally such a
Diractor would be appointed immediateiy so that he could participatz
throughout the anticipated 18 months of design and impiementation. We
40 not recommend, however, that the DIS have the same Director during
its operational period as it does during its design and implementation
phase. As noted earlier, different talents are required for design
and implementation than are required to sustain operations. Thus, it
is possible that the DIS Director be on short-term assignment to the
Agency. However, the Director should have the same ability to influence
Agency personnel and resources as does permanent-hire AID management.

(Y9

L

We recommend that DIS, to the extent possible, be an autoncmous unit

supervised by a Board of Directors consisting of representatives from
PBAR, PPC, MP, and TAB. The contractor's Chief Executive should also
sit on this Board of Directors.

Practical Concepts Incorporated
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The Board may also want special advisors reporting directly to it
rather than through its contractor or the DIS Director. Two
individuals who might serve in this capacity are Mr. David Mayer, who
led prior Agency efforts to develop a project-matching system, and

Mr. Harold Wooster, who has supervised large-scaie government
information and analysis processing systems, and is currently employed
at the National Library of Medicéne.'

During the design phase, the head of the contractor team should serve
in the dual capacity as head of the contractor team and de facto
Deputy Director of DIS. The individual holding this position should
have some development-related information systems experience, and
experience with the design and implementation of both private sector
and government data processing systems.

Subordinate responsibilities within the DIS design organizatfen, as
autlined in Figure 4-2, correspond to activities outlined in the
scope of work. These staff should be chosen with a view to their
ability to perform the basic design tasks, their insight into AID
cperations, and their ability to estabiish "job descriptions™ for
the operational DIS staff positions. In addition to fulfilling the
responsibilities as noted in Figure 4-2, each member of the design
team will also consider himself as “fiiling in" and establishing
roles for the DIS permanent staff that will ultimately take over his
position. Thus, in addition to the functional organization shown in
Figura 4-2, the dasign tcam will be defining the responsibilities
associated with the eperational DIS, as notad in Figure 4-3.

~

‘, R

Practical Concepts Incorporated
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Attachment: B

Functional Requirements
Development Information. Service System

I. Introduction

A. Background

Over the past 18 months, the Agency for International Development
has developed a Planning, Budgeting, Accounting, and Reporting System (PBAR}.
This new operating system will substantially change the way in which A.I.D.
conducts its business, and it has generated the need for the development
and installation of a new, automated management information system with
five major sub-systems.

One of these sub-systems is to be the Development Information Service
System, which was recommended by the report of the Task Force on Library and
Information Retrieval. The Report, Establishing a Development Information
Service, dated August 8, 1975, summarizes the work of the Task Force in:

1. Collecting and analyzing data on the Agency's information
activities and processes. :

2. Identifying issues, problems gaps and opportunities in the
Agency's information system.

B. Purpose

The Development Information Service (DIS) is to provide information
on development matters primarily for the use of A.I.D. project designers.
DIS will require an information storage, processing and retrieval system;
it will utilize information on A.I.D.'s own experience in development as well
as "the state of the art" in technical areas. Some elements of the DIS system
will lend themselves to automation and may be integrated with the automated
aspects of the several PBAR component systems.

Information to be covered by the DIS system will include:

(1) Information regarding experience with development
projects, problems and programs, initially covering
A.I1.D.'s own projects.

(2) Technical data, specifying the state-of-the-art in
project-related technologies;

(3) Context data describing social, anthropological, economic,
and political variables bearing upon LDC problems/programs.

it
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The DIS system will emphasize analytic not descriptive, information.
Rather than giving a user the full body of information related to his
projects, DIS will perform the analytic task of culling the literature and
synthesizing an information package explicitly tailored to his needs.

The DIS will to the extent possible attain access to, but not
necessarily permanent physical possession of, the data needed. The
Agency need not and should not commit itself to collecting and maintaining
a comprehensive body of data, but should instead obtain the maximum possible
data from sources external to AID in response to specific needs.

II. Scope of Work

Building upon the work reflected in the report cited in 1.A. above
hereafter cited as DIS report, particularly Section II.C. of the report,
contractor will:

(1) Identify more precisely the data needed to support project
design;

{2) Recommend which of those data should be placed in an automated
data base;

(3) Define the type of automated outputs that will be required; and

(4) Indicate the anticipated source of the data to be put into the
automated data base.

It is anticipated that the data proposed for the first four files
cited on page II-16 of the DIS Report (Project File: Country and Program
File; Evaluation and Special Studies File; and the Context File) will
largely be included in the PBAR automated systems now in the process of
development. Therefore, the contractor will give highest priority to
establishing requirements for these four files, submitting the information
requested in the previous paragraph to the chairman of the PBAR Task Force
by October 15.

The contractor will also determine the need for one or more separate
Files to be established just for DIS use. Contractor will provide
general recommendations to PBAR Task Force Chairman by November 1, 1975,
regarding the content of these latter files and identify that which
should be automated. Within one week, the PBAR Task Force Chairman will
advise the contractor in writing the extent to which AID accepts the
contractor's recommendations. The contractor will then prepare a
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draft requirements package for each of the Tatter approved files in
accordance with the attached outline and submit it to AID by December 1, 1975.
AID approval and/or comment will be provided by December 12 and a final
requirements package will be submitted to AID by December 31, 1975.

The PBAR Task Force Chairman will chair an Advisory Group to work
with the contractor. The contractor will be prepared to meet with the
group weekly to report on progress and to discuss ideas, concepts,
problems, etc. The contractor may request special meetings of the advisory
group if he believes it would facilitate his work.

In developing the requirements specified above, the contractor will
focus particularly on an agricultural sector assessment, a recently
approved health sector loan and a research or R&D project in the Technical
Assistance Bureau portfolio. The contractor's selection of an assessment
and projects for detailed analysis will be reviewed by the advisory group
and subject to the approval of the Chairman of this PBAR Task Force.

ADP_FUNCTIONAL REQUIREMENTS

Documentation Qutline

I. INTRODUCTION

A. Background
Describe briefly the events which have brought about the need
for the proposed systam.

8. Purpose
Define the purpose of the proposed system and the objectives to
be achieved.

C. Scope
Describe the range or extent of the proposed system, i.e.,
what are the beginning and ending points of the system.

II. SYSTEM USERS AND USES

Identify potential users and uses of the proposed system.
III. QUTPUT PRODUCTS

A. Purpose
Describe the purpose of each output.

B. Content
Identify data elements to appear on each output, including
summary totals.

/
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V.
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Frequency

Define the required production frequency for each recurring
output {e.g., first of month, end of FY); define response
time requirements for ad hoc or non-recurring outputs.

Distribution
Identify recipients of recurring outputs; specify the number of
copies for each recipient if more than one copy is required.

DATA ELEMENTS

Describe all data elements to be maintained in the automated data
bank;. provide, as a minimum, the following information for each
data element:

1. Definition.

2. Maximum number of positions; specify the number of
decimal positions if applicable.

3. Class (alphabetic, numeric, alphanumeric).

4. Source(s); identify documents or computer files from which
each data element is extracted for entry into the system.

5. Validation criteria.

INPUTS

A.

Source
Identify originating office for each manual input, and computer
system for each automated input.

Content

Identify data elements to appear on each input; earmark those
elements which are not to be entered into the automated data
bank.

Frequency

State when data must be entered into the data bank, e.g., upon
receipt, once each day, first of month, end of FY quarter;
identify peak periods of activity.



D. Volume
Estimate the volume of activity for each input period, e.g.,
daily, weekly, monthly.

VI. GENERAL PROCESSING REQUIREMENTS

A. Speciai Handiing Needs
Define system inputs and/or outputs which require special handling
and protection; specify security procedures if applicable.

B. Operational Processes
Describe any formulae, mathematical computations, or operational
processes unique to the proposed system.

C. Controls
Define any controls or checks which must be incorporated into
the proposed system.

0. Coded Data
Identify all codes which are acceptable in the proposed system;
orovide code listings and definitions (including structural
breakdown) for codes which ara not included in current handbooks,
manuals, etc.

VII. DATA BANK ACCESS LIMITATIONS

Specify any limitations on accessing current and historical data;
e.g., who can update or change data and who can retrieve data.

VIII. INTERFACE REQUIREMENTS

Define the times and points of interface with other organizations,
systems, and functions (both existing and proposed).

IX.  DATA RETENTION CRITERIA

Define data retention periods for both current and historical
data banks.

X. CONVERSION REQUIREMENTS
Identify existing data files which must be entered into the

proposed system; describe the types of-data on these files
and estimate the volume of records.

: (60 5



