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PLANNING WORKSHQOF
SOMALIA, JUNE, 1986
Introduction:

This warkshop is intended to give a broad overview
of the planning techniques needed for efficient use of a
computer based management information system. The
conceptual base for this workshop is the premise that
planning is but one of the processes required for the
efficient management of an organization. Thus, a base of
Systems Theary and general management theory will be given
first, followed by an extensive treatment cof planning
techniques. 0Once the planning technigues have been
coverea, their application in a computer based managment
information system will be discussed. The advantages of
the use of a cata base system will be reviewed, and the
procedures for the setup of a data base system using LOTUS
1-2-3 on the WANG microcomputer will be reviewed. The
data base that is presently established in the Ministry of
Education in Somalia will be examined, and ways to improve
its efficiency of operation will be discussed. Finally,
extensive treatment of forecasting techniques, including
the cohort survival technigque for farecasting enrcllments,
and the ordinary least squares regression technique will
be discussed. Throughout the Workshop, practical
applications using the five year plan already i.n place in
Somalia, as well as the computerized data base an the WANG
microcomputers will be emphasized.
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INTREDUCTION TQ SYSTEMS THEQRY

Systems theory provides a general way of visualizing
how .all the parts of an organization fit into a whcle and
interrelate with each other.

Definition of a system - a set of interconnected,
interdependent things that form a complex whole.

A system may be physical, such as a train, biological,
such as the human bodvy. svmbolic, such as a mathematical
model, or thearetical, such as a set of concents,
principles, and techniques relating to a theory of
management.

Genmeral Qutline of a System:

1. systems have inputs, praocesses, and outputs
inputs - what goes into the system
process = what takes place in the svstem
outputs - the result of the system
2. systems have boundaries that are defined by the user

of the systems approach.

3. systems may be open or closed - all systems are open
for most purposes.

4. all systems have "feedback loops", otherwise they
would become nonfunctiaonal.

=. the tasic design of a system may be depicted as
follows:

—?@-—}{process \'_—)LO“J"D“?'S}-]

r——
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THE SYSTEMS AFFROACH TQ MANAGMENT

_ The systems approach to management may be viewed as
follows:

y

EXTERNAL ENVIRONMENT |
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| EXTERNAL ENVIFONMENT|

Discussion of the Systems Approach to Management

Organizations are dependent on their environments
and are part of larger svstems called scciesty and the
2conomy. Thus, the syst2ms must be recsponsive to the
needs and requirements of the economy and the scciety 1n
which they exist or they will cease to be functional.

Claimants from the exterrnal envircnment = there are many
different claimants in the environment. It is the mangers
job to reconcile all these claims, and transform them into
the operatiors of the arganization.

It is alse the job of the manager to orgamize the
imputs, prcocesses and outputs of the organization in such
a way that the claims of saciety are met in an efficient
and effective manns=r.



THE SYSTEMS AFFROACH TO MAMNAGEMENT
The Functions of Managers

In a systems approach to management, there are
several primary funclions of managers that are
interconnected to farm a viable management system. These
functions are as fallow.

L. Flanning ~ is essentially decision making, selecting
wcourses of action that the organizaticn will follow.
Pianning involves an analysis cf alternatives. Flanning
is deciding in advance what to do, when to do it, who to
do it, where to do it, and how it will be done. Flanning
fills the gap between where the organization is at present
in the process aof fulfilling its goals and cbjectives, and
where it wants to be at some point in the future.

2. Organizing - organizations are simply groups of
people working together to achieve commen goals. These
people all have roles to fulfill, =ach with their own
unigue sets aof goals and objectives. The functions of the
manger in arganizing are:

a. determining what organizational activities are
required, .

b. grouping organizational activitiss into departments
or programs,

c. assignment of activities to managers,

d. delegation of autherity,

e. providing for coordination of activities,
authority,. and communicaticn links within the

arganization.

T Staffing - filling and keeping filled positions 1in
the organizational structure, setting reguirementis faor
activiti=ss to be accomplished, determining compansatiaon
levels, providing for training programs, recruitment of
qualified perscnnel, and the evaluation of employees.

4. Leadership - influencing people so that they will
strive willingly to achieve the goals of the
organization. Leadership invelves motivation of
employees, adaption of a leadercship style, appraoaches to
leadership, and establishment of communication links with
employees.



S. Controlling - the measurement and correction of the
activities of subordinates to ensure that events that take
place within an organization ccnform to plans. The
manager measures performance against the goals and
objectives of the arganization, pointing out where problem
areas lie for corrective action, and shows where excellent
perfaormance is taking place for recognition. Flans are
not self achieving; they need controls to be effective.
Some control mechanisms are:

a. budgets - expense controls,

b. inventories - supply and equipment ccntrals,
c. inspection records - activity controls,

d. per farmance evaluation - personnel controls.

Qutcomes of the organization are controlled through
the monitering and adjustments of the input mix and
processes of the organization.

&. Ccordination - the feedback mechanism of the
organization. Is involved in determining how well the
goals of the organization are being met and the
communication of this information throughout the
organization through continual coordination of activities
across organizational structural lines.



Pefinition of efficiency and effectiveness:

There are two kinds of efficiency - technizal and
allocative

Effectiveness is meeting the goals set for the
organization. Thus, an organization may be effective, but
not efficient,

CHARACTERISTICS OF SUCCESSFUL ORGANIZATIONS

were action oriented

knowledge af the needs of their clients
promoted managerial autonomy

promated productivity by recognizing the needs
of their workers.

had a positive organicational philaosophy
focused on business they knew best

had a simple organizational structure

were both centraliced and decentralized

S N (3 Yo
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Management is an art and a science. The practice of
management is an art, the theory and concepts aof
management are the science.

Parkinson's Law - work tends ta eupand to fill the
time available. Uuestion = is the time being spent
gfficiently and effectively?

Management principles are descriptive, not prescriptive.
For example, the law of gravity tells us that we will fall
if we jump off of a building, it does not tell us to jump!'!

Henci Fayol - the father of modern management:

1. authority anmd responcsibiiiiy are related, with
responsibility rising from authority

z. unity of command - emplovees should receive orders
from only ane superior.

I chain of superiars = from highest fo lawest - should
be departed frcm only when absolutely necescary

4, esprit de corps - teamwark 1= impartant as well a3 =

sense of mission.

Elton Mayo — Hawtharne Studie¢ - pe=ople work better when
they are paid some attention; that is the manager'cs job!



FLANMNIMNG
Introduction

A manager's mast essential Lask is to see that
everyone in the organization understands the goals and
objectives af the organization and is waorking towards
their attainment. If the organization is to be effective,
then the members of the organization must know what the
purposes of the organization are. This is the function of
planning.

Pefinition of planning: the selection of the future
courses of action from among all the alternatives
available to the organization. It requires the selection

of the organization's overall chjectives, the departmental
goals, and determination of the methods used to achieve
them. These goals and objectives are both short and long
range.

The plans provide a ratiornal approach to preselected
objectives. Planning bridges the gap between where we are
and where we want to go with the arganization.

The dif ference between planning and forecasting is
that the planmrer deoes not want to leave the future tag
chance buts wants to affect future events. The forecastor
simply wants to see what the future events may look like,
but does not necessarily want to effect thenm.

Forecasting, however, is an essential part of the nlanning
process.

The Mature of Flanning:

Flanning has four major features in it's nature.
its contribution to the goals and objectives

its primacy among the marager's tasks

its pervasivenesss in the erganizaticn.

the efficiency of the resulting plans.

B LR I (8 IS

The Contributiom of Planning to Goals and Objectives -
the purpose of the planning process is to contribute to
the accomplishment of the organization's purpose. An
erganization is 1in existance 1in arder to accomplish a
group purpose through deliberate cooperation.

Frimacy aof planning - planning precedes all af the other
manager ial functions and activities of the organization.
Flanning and Conrtralling are inseparable managerial
activities. Unplanned action cannot be controlled, for
zontrol means keeping activitiegs on planned courses of
action. Flans, through the articulation of the
erganizational gaoals and objectives, if properly devised.
provides the standards of zontrnol.



Pervasiveness of planning - planning is a function of all
levels of management within an organization, and unless
all levels of supervision within the organizat:or have
some planning responsibilities, they cannot be called
managers. Some people make a distinction between a
manager and an administrator, as a manager is more of a
policy maker because he has a greater degree of planning

within his job tasks. However, all managers plan, and the
degree to which managers are successful, is the amount of
planning thay they do. In fact, studies have shown, that

if managers and supervisors are not involved in planning,
they are not as effective or as satisfied with their work
on the job.

Efficiency of Flans — a plan is efificient to the extent
that it contributes to the accomplishment of the
organization's goals and .objectives., offset by the costs
and other factors required to formulate and operate it. A
plan is inefficient if it attaims the goals and objectives
of the organizaticn but at an unnecessarily high cost.
Costs are measured not onlyv in monetary terms, but also in
worker satisfaction terms, both individual and group, as
well as meeting the needs of its clients.

Relationship of Flans to Controlling:

New Flans No Froblems
J N
Planning Implementation Controlling
A of Plans Comparing Flans

With Recults

N
Undesireable
Deviatiagn

L

. Corrective
Mew Flans Action




Types of Plans:

There is a hierarchy of types of plans, as
illustrated in Figure 1.

Purpaose
or Mission

/// Objectives §>>
A d //// Strategies \\\x
/// Folicies, Major and Minor \\\
/// Frocedures and Rules \\\
///FPrograms: major, minor, and supparting \\\\

l(/ Budgets: numberized pragrams \\\

THE HIERARCHY QF PLANS
Figure 1.

Pﬁrpose or Mission = the basic function or task of the
organization, often stated in conjunction with an
arganizaticral philosaphy.

Goals - the ends towards which the organization is
striving stat=d in & general marnnner.

Chjectives - specific ends towards which the procssses of
the organization are stiriving to attain, stated in
behavicral terms that may be evaluated.

Strategies - the grand plars that reflect the broad
programmatic aims aof the organization: usually stated by
three definitions.

1. gen=ral programs of action and deployment of
resources tog attain comprehensive objectives,
2. the program of cbjectives of an organization,

resources used to attain these objectives, and the
policies governing the acquisition, use, and disposition
of these resources, and



S the determinatiorn of the basic long term abjectiwves
of an erterprize and the adopticn nf courses of action and
allccaticen of resources necessary ta achiewve these goals.

Folicies — general statements or understandings which
guide or channel thinking and acticns in decisicn making
Policies define an area in which decisions will be made
and ensure that the decision will be consistant with, and
contribute to, the attainment cf an acbjective. Folicies
help decide issues before they become problems, and make
it unnecessary to reanalyize the same issue everytime it
comes up. Policies should exist at all levels aof the
organization. Since rolicies are to be used as guides to
deision making, they should leave some discretion ta thne
decision maker, otherwise, they become rules.

Procedures —~ plans that establish a required method of
handling future activities, or guides to actions, rather
than to thinking. They are typicall & chronolagically
sequenced series of required actions. Frocedures may be
nothing more than farmalized standards of performance, or
the way things have always been done, excepit now in
writing. The lower in the organization, the mcre eixacting
and specific the procedures should bz, with less
discretionary leeway. Frocedures should be established to
put policies into practice.

Fules - spell cut specific required action or nonaction,
allowing nmo discreticon. This is the simplest type of
plan. Fules are unlike policieis ar plrocedures because
they follow no time sequence, but are alwavs in force.

Fragrams - caomplexes of goals, policies, procedures,
rules, tasks, assignments and steps to be taken, resources
to be employed, and other elements necessary to carry outb
& given course of actiaon. They are ordinarily supported
by their own budgets. A primary program may call for many
supporting sub-programs.

dudgets - a statement of expected resulis expressed in
numerical terms. It may be in financial terms, stating
the financial resources to be used, or & program budget
stating the other non—-financial resources to be used as
well as the financial, and it usually states the
anticipated results in numericsl terms. EBudgets are
primarily control devices, but may be used as planning
devices also. There are many ways to build budgets,
including serisl budgets, program buadgets, and zerc—based
budgets. Frcgram budgets and zerz--ueased budgets are
primarily used as change agents.



Riscussion of the Steps in the Flamning Frocess:

1. Being Aware of Oppartunities —~ although not strictly
a part of the clanning praocess per s2, this step should
precede planning. Involves an examination of the
strenyths and weaknesses in our organizatior: what is it
doing well? What are its praoblem areas? What are our
priorities? Definition of the "GAF" = where are w2 now?
Where do we want to be?

2. Establishing Gcals and Objectives — establish a
philaosophy of operation for the entire crganization, then
general coals for the cverall operation of major programs,
and the specific measureable chjectives for particular
aspects of each pregram. Thig is necgssary in arder for
the rest of the managemeni process Lo function in setling
strategies, policies, procedures, rules, budgets and
programs.

T Develop Fremises - establish, circulate, and obtain
agreement to use critcal planmning premises and
assumptians. These include forecests., applicable basic
pnlicies, and existing organizational plans. 0One basic
principie of planning is: THE MORE THORQUGHLY INDIVIDUALS
CHRRGED WITH FLANNING UNDERSTAND AND AGFREE TO USE
CONSISTENT PLAMNING FREMISES, THE MORE COCRDINATED
ORGANIZATZONAL FLANNING WILL EBE!

4, Determining Courses of Action - search for and
enumerate all altermative course cf action. DO NOT LEAVE
QuT ANY AT THIS STAGE OF FLANNING. DOCUMENT EVERTHING
THAT YOU DO! Once all the alternatives have been
developed, determine whatl criteria is going to used ta
select among the alteratives and recommenrnded to the

decision marers fcr adcption. Same of &Lhe mere obwvious
criteria are:

a. de they meet they grals and aobjectives sat?,

9. do you have the necessarv resources to implement the
plans?

C. do you nave meney to fimance these plans”?

d. do vau have tihe trained personnel to carry out the
plans?

2. what are any particular constraints to corducting
this aiternative '

fo is there any organized cpposition ta this
alternative?

g. do yau have the neceszary technalogy to implement

this altarnative?

10



STEFS IN THE FLANNING FROCESS

—~

Figure 2. is an illustraticn 2f the steps in the
planning process using the systems approach.

a Being Aware of Opportunities:

Assessing strengths and Weaknesses
T -
Setting Goals and Objectives:
Where do we want to be?
What do we want to accomplish™
¥
Considering Flanning Fremises:
In what environment will olans operate?
&
Identifying Alternatives:
What alternatives will meet our objectives?
v
Comparing Alternatives 1n light of Objectives:
What alternative will best meev our objectives?
e W
Choosing an Alternative:
Selection of Criteria
Selecting course of agtion
' "
Formulating Supporting Flans:
Flanning to:

Acquire equipment and suppliss
Hire and train workers
Develop new programs
>
Sudgetirg af Flans:
Determine aperating aupenseas
Numerize goals in terms of cutcomes

By
‘ Cperations:

Run the plan of actieon
. +
P, ‘ Evaluaticn:

&

How well did actions meet goales?

Steps in the Flanning Frocess
Figure 2.

11



3. Evaluating Alternatives - once the criteria for
selecticen have been established., each of the alternatives
should be examined in light cof the criteria established
for evaluation of the feasibility of the alternatives. It
is important to record why each alternative was rejected
because that alternative may become feasible at some
future deate, and ithis record will save a lot aof time in
future planning.

&. Selection of an Alternative - the poinmt of decision
making. Occasionally two or more alternatives may be
equally feasible, so sereral courses of action may be
selectad on a trial basis.

7. Formulating Implementation Flans — once an
alternative has been selected, sub plans for the
implemention of the basic plamn need to be developed.
However, these sub-plans for implementation may be
delegated to subordinate planners lower in the hierarchy
of the eorganization, and submitted for consideratian to
the central planning staff. IT IS DESIREABLE THAT THE
FEROFLE RESFONSIBLE FOR THE COMNDUCT OF THE FLANNED CQURSES
OF ACTION HAVE IMPUT AT THIS STAGE BECAUSE THEY WILL HAVE
MORE COMFLETE KNOWLEDGE QF HOW BEST TO IMFLEMENT THE FLAN
AND THE FROBLEMS THAT WILL BE ENCOUNTERED AS WELL AS THE
FESQURCES NEEDRED.

8. Developing a budget for the planned course of action
-~ after the decicsion to implement the planned alternative
course of action is made, a detailed budget for this
implementation srould be developed including resources
needed, ccsts, etc.

9. Implementaticn of the Flan ~ authority and
responsibility for the implementaticn of the planned
course of action should be giwven.

10, Evaluation = after a given period of time of
cperation of the planned course of action, its
ef fectiveness should be avaluated.

Other Cansiderations in the Flanning Frocess:

1. the feacsibility of the plamned courses af actian
must be given close consideration as part of the selection
criteria - aim high but not too high.

2. communication with all parts of the aorganization
that will be involved with the implementation of poscsible
courses aof action under corsideration is =2sse2ntial is the

plan i to be sucsssful.

12



S there should be both shart range and longe range
plans, with the short range plans flowing naturally from
the long range plans. There should be formal coordination
between short and long range plans. -

4, the time period required for planning should be 1in
relation to the amount of the organizations resources to
be committed to the potential scope of the course of
action.

S. Long range planning implies not planmning for future
decisions, but planning for the future impact of decisions
made today. LCecision making lies at the core of good
planning; without a decision, there is no plan.

13



GOALS AND QEJECTIVES

Goals should reflect the broad missions or purposes
of the organi:zaticn. The goals are then brokern down into
specific objectives, The ob)=ectives shculd be measurable
and verifiable.

Objectives state end results and major objectives
need to be stated by sub—-objectives. Thus, there is a
hierarchy of goals and cbjectives which form a netwark.
The objectives of an organizaticn may be incompatible
across the arganization lines, and lead to conflicts
within the organization.

The hierarchy of aobjectives in ar organization
matches very clos 1y the hierarchy of management within
the arganization. Thus, the objectives for the chief

xecutive of the arganization may fccus on leng ta2rm goals
and objectives while the middle managers and supervisars
focus on aobjectives that are concerned with the day to day
cperation aof the organization. However, all of these
objectives should form a network that is interlocking, and
the jab of the managers is to make sure that these
networks of cbjectives fit into ane amother, and to
resolve conflicts of objectives when they arise.

Management Hy Qbjectives (MEQ) - a comprehencive
managerial system that integrates many key managerial
activities in a systemiatic manner, and 1s consciously
directed +‘owards the efficient and effective achievement
of organizaticnal and individual objectives. There i3 an
emphasis on performance appraisal, short term cbjectives,
and motivation i1n this approach.

vas in a governmental
t is in a busiress
nce of government
nhing Lnvcives:

The process of seatiing obj=
setting is slightly different ithan
environment. Improving tne perfar
erganizations through the uvse cf ¢
l. identifying ilneffactive orcg
pecformance against presstablished objectives,

2. using zerao-based budgeting related decision making
techniques for alternetive selzciion,

T applying MBQ concepts for individual performance
appraisal.,

4, sreparing short and lorg range cbjectives,

3. installing effective zZonirol mechanisms.

a. designing sound organizational structures with clear
responsibilities and decision-making authority at
appropriate levels., and

7. develcping and pra2paring government aofficials for
managerial responsitilitiss.

14



DEVELOFPMENT OF STRATEGIES AND FOLICIES

Strategies and policies are closely related.
Strategies are general programs af action geared towards
the attainment of comprehensive goals. Strategies 1mply
objectives, the commitment aof resources to attain
ocbjectives, and the development of policies to be followed
in using these resources. Folicies guide our thinking in
decision making, ensuring that decisions fall within
certain boundaries. The essence of policy is using
discretion, while strategy concerns the direction in which
human and-material reources will be applied in order to
increasa the chances of achieving selected objectives.

Strategies and policies help managers plan by
guiding operating decisions and often premaking them.
Thus, the underlving principle is that the more carefully
understood strategies and pelicies are, the more
consistant and effective ensuing plans will be.

Requirements for Effective Strategiegs:

1. assessment of present and future environments,
starting with a situational analysis of the present
environment and then forecasting the future for 2, 3, 10,
or more years. The better an organization can faoresee its
future environment, the better it can devise strategies
and supparting plans that take advantage of that
enviraonment.

2. self appraisal - asking two basic guesticnes: what is
our mission, and what are our strengths ard weaknecsses.
3. an organizational structure that ensures planning

and that these resulting plans are integrated into the
decision making process.

4. strategies must be cersistant with cne another, and
s. there must be flexibility built into strategies,
with contingency strategi=s that can be put into place
quickly to avoid crisis manzgement,

The Major Kinds of Strategie

u

1. services provided

=. getting services to clients and encouraging clients
Lo use serviges,

T growth — how fast, when, where, bow?

4. organization - centralized or decentralized? what

kind of departmental patterr? what kinds af staff
positions”?

S. personnel - compensaticn, Firing, training,
evaluation, and job enrichment

b6. public relations - =ntancing communication with
clients

15



DECISION MAKING

Decision making is the selectionr from among
alternatives of a ccurse of action. Decision making is at
the core of planning, as a plan canmnot exist unless a
decision ~ a commitment of resources and direction - has
been made.

Rational decision making is a process of: a.
premising, b. identifving alternatives, c. evaluation of
alternatives terms of goals sought, and d. the choaosing of
an altarnative (ie. making a decision). Rational decisinn
making is aczomplished when people atiempt to reach a goal
that cannot be attained without planned action. However,
we seldom achieve cumplete rationality because no one can
make decisions that affect the past, the future involves
uncertainty, and not all alternatives can be anticipated
and analyzed. Thus we have bounded rationality limited by
time, uncertainty and lack of informatien. Thus, in aorder
to minimize risk. some managers allow the desire to "play
it safe" to interfere with rational decisicon malking.
Herbert Simon calls this behavicur "satisiicing"., that is,
picking a ccurse af bzhaviour that is only satisfactcry or
good enough under the circumstances.

A Limiting Factor is something that stands in the
way of accomplishing a desired objective. If we can
recognize these2 limiting factors, we can narrow the
alternatives in the decision process, and pick the best
available aliernative.

In evaluatiaon cf the alternatives, the qualitative
as well as the quantitative aspects of the alternative
must be consider=d. The quantitative factors can be
measured 1n numerizal terms, such as time, or costs, or

clients cserved. The qualitative or intapgibhle factors
tnclude such Lnings as ithe cuality of labor, availatle
technelogy. politizal climate, =tc. When evaluating an

alternative, cost =2ffectiveness amalysis is verv useful.
Cost effectivaness analycsis seeks the best ratio of
benefits, both guantitative and qualitative, to costs.

The nenguantifiable ob;ectives can sometimes be given some
fairly specifiz messures af effectiveness such as through
the use of related statistics. For =2xample, te=acher
quality may be measured by changes in teacher turnover, or
vears of experience.

In selecting an &alternative, three decisiaon

&pproaches mey be used: experience, experimentation, and
research and analysis.

16



Evaluation of the Importance of a Decision

Managers must make decisions. and they must make
them as ne=ded and as =conomically as possible. QFTEN, IT
MAY BE RETTER TO MAKE A FAULTY DECISION THAN NO DECISION
AT ALL. Guidelines as to the relative importance of
decisians are useful.

1. the larger the size or length of commitment of
organizational resources, the more time should be spent on
the decision, and the higher the authority in the
organizational hierarchy should make the decision.

2. decisions involving inflexible courses of action
must carry priority over courses that can easily be
changed.

S if the goals ana premises are fairly certain, a
decision resting on them tends to be less difficult and to
require less time and judgement than when they are highly
uncertain.

4. where the goals., inputs, constraints, and variables
can be accurately measured, the importance of the
decision, ceteris paribus, tends to be less. and

S. where the impact of a decision on people is great,
its importance is high. No one making & decision that
affects other people can afford to overlook the need for
those peaople to accept the decision.

17



SUDGETING

Budgeting 1s part of both the planning process and
control process of management. Budgeting is the
formulation of plans for a given future period in
numerical terms. Thus, budgets are statements of
anticipated results, in financial terms, such as in
revenues and expenditures and capital budgets, as well as
in nmnonfinancial terms, such as in labor hour requirements,
materials required, units producesd, etc.

Budg=ats must be based on plans in order for an
organization’'s funds to be allocated efficienmtly, and only
when the organizaticn's goals and abjectives are clearly
stated can a manager know haow much maney is necessary to
da what is desired.

While there are many benefits from the budgeting
process, there are a number aof dangers alsc.
1. averbudgeting - some budgetary control programs are
SO0 complete and deteailed that they become cumbersome,
meaningless., and unduly expensive.
2. budgetary goals may become more important than the
erganizational geoals. In trying Lo stay within the
budgetary constraints, the organizatioral goals may become
lost.
3. budgeting may be used to hide organizational
inefficiency as budgets have a way of growing from
precedence, and that an expenditure in the past may be
used as evidence of its reascnableness in the present.
Unless budget making is accomplished by a constant
reexamination of standaids and organizational objectives,
and procedural devices thrcough which planned action is
translated into numerical terms, the budget may become a
vehicle far slovenly and inefficient management,
4, fudgrts may promote organizaticnal inflexibility.
fRs an arganization's programmatic =lan is reduced ta
numericzal terms., it has a tendency to be "cast in
concr2te". Budgets should be flexible and based on
variable costs if possihle.

Budget summaries are a widely used form of control
device as well 285 a rlanning dgevicze. &4 budget summary
reflects how tihe organization as a whole is succeeding in
meeting its objectives. Budget summaries should show
progress not only in terms of financial progress, but show
evidence of progress in meeting arganizational goals and
objectives, and should serve as an important input into
the planning cycle.

18



FORECASTING

Forecasting 1s an impcortant component in the
planning process. Howewver, there 15 a diffarenc2 between
the purposes of a planner and a farecaster. A forecaster
simply wants to predict what fuiture events will take place
given a set of assumptions about the environment and other
conditions, but does not want to change the futurae. The
planner wants to change the future so that it is more
clesely aligned with the goals and objectiwves of the
planner. This is to be proactively sought for through a
series of carefully designed nrograms of acticons.

Forecasting is both an art and & sciance. The
science aof forecasting 1s applying the mathematical
formulas that produce forecasting. The art of forecasting
is selecting among the results of the various forecasting
methods the corne that is most likely to be correct. As
every forecasting method is likely to produce a different
result, it is important to understand why the various
methods differ, arnd how to select among them.

The is a hierarchy of forcasting methods, but all of
the methods and technigues reqguire that:

1. data to be used in the forecasting process be
organized in & systematic fashion. .

= that the calculus used in the forecasting technique
be consistant over time,

S that the assumptions used in the forecacst be clearly
stated and understood,

4, that the reasans for the choice of the forecast be
given.

Forecasts can aonly be made if the forecaster makes
certain assumpiicons shout the environment 1in the futurs,
rd what 2vents are likely to take placs. These may
nelude zssumptions regarding:
birth rat=s,
death rates,
2conamic conditions,
political and =ocial zonditions,
administrative pelicies, and
acts of god.

G U 4 o f) pe v

There is & hierarchy of forecasting methods:
eyeballing the data,

percentage in<reasss from year to vear,

the cohort survival technique,

regressicn techniques,

economic modeling.,

census bacsed farecasting

o-Q b M)
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FORECASTING USING THE
ORDINARY LEAST SCUARRES REGRESSION TECHNIQUE

The Ordinary Least Sguares Regression Forecasting
Technigue is useful for forecasting any set of numbers.
The following steps and calculaticons should be used.

1. Set up the array of data as shown on Figure 1,
attached. (range a4d4..gll)

2. Row S is the year, thus year 1 is the 1980-81 school
vyear, and year 6 i1s the year to be forecast.

I Cell c19 equals the sum of the years. This is
calculated by summing 1+x2+x7+14+1 S, where x is the

year. Thus, for this example, the sum of the years is
equal to 1+2+3+4+S5=15.

4. range c7..g7 gives the enrcllment of grade five for
each of the five years. The enrcllment is designated by
the symbol "y", thus the enrollment for year 1 = y1, and

the enrcollment for the year tc be predicted is egual to vé&.

S Cells cZ0 through cZ& represents the sum of the
enrollments for each year for each of the five grades. For
example, the sum of the enrollments for all years for
grade five is denoted mathematically as yl+va2ryT+yb+yS,
and 1s calculated for this eyxample by summing the numbers
in the range c7..g7, or ZB.46+2I7.2+22.6+25.92+2%.4 = 127.7

b. cell cZ5 represents the mean or average aof the
vyears, or (x1l+xZ+xIl+i4+138)/5, or for this example:
(1+2+I3+4+5) /S = 2.

7. cells el9 through =27 represant the sum of the
product of multiplying the vesr by the enrcllment for that
year. This 15 denoted mathematically as

M1y 1+x2y2+uIyI+xd4y4+:2IivyS. For grede five in this example,
this is calculated by the following:

(1) (ZB. &)+ (2) (2T.2)+(T) (2Z.6)+ (1) (25.9)+(5) (29.4)=397. 4.

g. Cells eZ4 through &Z8B rerresent the mean ar average
of the enrollments for each grade. Thus, in this example,
cell eZ4 represents the average enrollment for grade five
for the five years under analysiz, and is calculated by:
(Y 1+y2+yI+yd+yT) /S = (ZB.46+2T.2+22.6+25.9+29.4) /5 = 25,9,

Q. Cell gl? equals tse sum of the years squared,
represented by (1% 1)+ e l)+ 050 I) + (4% 4) + (2S*uS)
Faor this example, this is esqual 1o 1#1+2%2+3+T+2x24+5+5 =

coc
ot .
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http:2+2.6+25.94

10. Cell g2 represents the sum of the years, sguared.
This is reprecented by (x1+02+xT3+08+x5) (M 1+nZ+uZ+nd+123) =

[ 4
~dwd w

11. N = the number of years of data available, in this
example, N=I.

2 Cells g22 through g2Z5 represent the slope of the

- .

regression line. This number is calculated by the formula:

N{(sum XY) = (sumX) (sumY?)

B = e e e e e o e e e e s e e e e
N(sum X squared) - (sum X) squared
In this example, B = .43 for grade five.

1Z. cells HZ2Z2 through HZ6 represent the Y intercept, or

where the regression line crosses the Y axis in a graph.
This is calculated by the formula:

Y intercept = Y mean - (B) (X mean).

Y intercept = 285.9 - (.472) (3) = 24.7

14. Finally, cells h41!l through h4% are the calculations
of the forecasted errollments using the calculations from
above through the following formula:

Y intercept + (B) (X year) or

forecasted Y

Y = 24.7 + (.43) (&) = 27.2,
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FORECASTING USTNG LINEAR REGRESSION

y = a + bx + X = year

y = enrollment

N = # years = 5

Ix= x, + X, + X, +x, + X, = l+2+3+4+5 =15

Ty =y +y, 4y, +7, 7 =857 +8L.8 + 85.0 + B5.6 + 86.7 = 424.8

}[xy =% 7 + Yo ¥ + Yq + Y 4 +-y4 Yy * Yo ¥ = (85.7)1 + (81.8)2 +
(85.0)3 + (85.6)4 + (B6.7)5 = 1280.2

2 z 2 2 2 2
iif - x 4 x2.+ x5 + X, + X 55

(Lx)% = 225

x = 15/5 = 3 v = 424.8/5 = 84.96

l:-NZxY-Z@&
NS %2 - o3 x)°
= 5(1280.2) - (15)(424.8)

5(55) = 225

= 6401 - 6372
275 - 225

= 29

50

- .58

am= ;._ bx
= 84.96 -.58 (3)

= 83,22
Prediction

y = a + bx
= 83.22 + .58(6)
= 86.7
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A B c D E F G H
2 FORECASTING EXAMFLE
S Grade Enrollment Per Year (in 1,000°'s)
4 1980-81 1981-82 1982-8F 19853-84 1984-8% S.R.
S 1.0 2.0 3.0 4.0 S.0
& Four 27.5 26.8 J0.2 4.8 33.9
7 Five 28. 6 23.2 22.6 25.°9 29.4 0.8473
8 Six 22.2 24.1 19.6 19.1 21.5 0.%9407
9 Seven 12.7 19.7 21.8 7.4 17.0 0.889%
10 Eight 21,2 14.8 21.C 27.2 18.8 1.080%
11 Total 8.7 81.8 ga. ¢ 85. 8&.7

Survival Rates 0.8456 . 8433 0.8576 0.8448

0.8427 0.8448 0.8451 0.8201
0.B8874 0.8%21 0.8878 0.8901
1.0803 l.0812 1.0791 1.080S

Fegression Anzalysis:

Sum of X 1.0 Sum of XY I93.4 Sum X SQ. sS.0
Sum of Y 129.7 Z1T.1 (Sum X)5Q@ 228.0
106.5 272.2 N = .0 Intercepts:
B9.3 J01.5 B = 0.4700 24,7
@9.3 1280.2 —-0. 6400 2.2
424.8 Y Mean 29.°9 0.4300 16. 6
X Mean .0 21.2 Q. 3600 18.8
} 17.9 0.5800 82.2
19.9
83.0
Cohort Survival Forecast
Year 1.0 2.0 .0 4.0 5.0 6.0
. Fifth Z8. & 27.2 22.6 25, 29.4 0.4
Sixth 22.2 24.1 19.6 19.1 21.95 24.7
Seventh 12.7 19.7 21.5 17.4 17.0 19.1
Eighth 21.2 14.8 21.3 27.2 18.8 18.4
Total 88.7 81.8 85.0 88. B8&.7 2.6
Least Squares Estimate

Fifth 28.6 22.2 22. 25.9 29.4 27.2
Sixth 22.2 24.1 19.6 19.1 21.5 19.4
Seventh Z.7 12,7 Z1.8 17.4 17.0 19.2
Eighth 21.2 14.8 21.2 23.2 18.8 20.9
Total 8S.7 g81.8 85.0 85.6 86.7 8&.7
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(FO) 2

'FORECASTING EXAMFLE
(FO) 3
‘Grade
(FO) 4
'1980-81
'1981-82
'1982-83
'1985-84
'1984-8S
'S.R.
(FQ) S

Enrollment Per

Ll & I S I O3 B

(FO) 4
‘Four
27.5
26.8
0.2
54.8

335.9
i

(FQ) 7
'Five
28.6

(=Y B

22. 6

25.9

9.4

(F4) (@SUM(D13..G13) /4)
(FO) B

'Six

[l B

24.1

19.6

19.1

21.9

(F4) (ESUM(D14..G!14) /45)
(FO) @

'Seven

12.7

192.7

21.5

Year
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Q:
D
192
10:
10;
10:
10:
10
10:
10:
10:
11:
11:
11:
11:
11:
11
i11:
133
133
135
13
135:
132

13:

14:

17.4
17
(F4) (ESUM(D1S..G1S) /4)
(FO) 10
'Eight
21.2
14.8
21.3

Cawd o on

18.8

(F4) (@SUM(D146..G1&) /748)
(FO) 11

'‘Total

EGSUM(C7..C10)
@ESUM(D7..D10)
ESUM(E7..E10)
@SUM(F7..F10)
ESUM(G7..G10)

(FO) 12

(FO) 13

'Survival Rates

(F4) +D7/Cé6

(F4; +E7/Dé&

(F4) +F7/E6b

(F4) +G7/Fé6

(FO) 14

(F4) +DB/C7

(F4) +E8/D7

(F4) +FB/E7

(F4) +Gg/F7

(FQ) 18

(F4) +D9/CB

(F4) +E9/DS8

(F4) +F9/EB

(F4) +G9/F8

(FO)Y 16

(F4) +D1os/C9

(F4) +E10/D9

(F4) +F10Q/E9

(F4) +G10O/F9

(FO) 17

(FO) 18

'Regression Analysis:
(FO) 19

'Sum of X
+3CES+EDEE+SEFT+IFET+36SS
'Sum of XY

+ECST* (C7) +3DSS* D7 +SEESNET+SF ES4F7+SG5S*G7
'Sum X S0.
+ECEIS#ECEE+SDETHFDIE+SESS#+SETT+EFST#SFIT+SGET*#SGSES
(FO) 20

'Sum af Y

GSUM(C7..G7)

+6CES* (CB) +$DsS*DB+S$ESS+EQ+SF e S5*FR+$G5S*GH
"(Sum X)S@
+ELF19%$CH19
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(FO) 21

@suUM(C8. . G68)

+3C5# (CP) +SDES*DO+SESSHEF+IFSSHFI+SGES*GS

] N ==

S

'Inrtercepts:

(FO) 22

E@ESUM (C?..6T)

+$CST# (C10) +3DSS*DI0+SESSHE 10+SF$S*F 10+36855#G 10

] B =

(F4) ((($G$21)*(E19))-(($C$19)*(C20)))/((($G$21)*($G$19))-($G$20))
(E28) = ((GZ2) % ($C$25) )

(FQ) 23

GSUM(C10..G619Q)

+5CEI* (C11) +SDSS#D11+SESSHE L 1+SFSS*F 1 1+3G55+G1 1

(F4) ((($G$21)*(EEO))—(($C$19)*(C21)))/(((SG$21)*($G$19))-(58520))
(EZ2SY~((GAT) *# ($C325))

(FO) 24

GSUM((C11..G11)

'Y Mean

CAVG (C7..G7)

(F4) (((SG$21)*(E21))—(($C$19)*(C22)))/(((56$21)*($Gsl9))-($G$20))
(E2&) - ((G24) # ($CF25) )

(FO) 2%

‘X Mean

+C19/G21

@4'YGE (C8. .G8)

(F4) (((SGSEl)*(EZE))—(($C$19)*(CEE)))/(((sGszl)*($G$19))-(58520))
(E27) = ((BG2Z) * ($C325) )

(FO) 264

@AVG (C9..G?)

(F4) (((58521)*(E23))—(($C$19)*(CE4)))/((($G$21)*($G$19))-(58520))
(EZ8) = ((GZ26) * (3Cs2S) )

(FQ) 27

GAVG (C10..G10)

(FO) 28

@AVG(C11..611)

(FO) 2°

(F) 30

(FO) 21

'Cohart Survival Farecast
(FO) 32

'Yaar

G~ N b i) e

(FO)Y 273
'"Fifth
+sCs7
+$D%7
+3E%7
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A
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R
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8
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41z
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4z2:
47

+3$F%7

+32G87
+3GSLHIHET7
(FO) 34

'Sinuth

+$Cs8

+4Ds8

+$E3%8

+$F %8

+35G%8
+$587#5HS8
(FO) 3S
‘Seventh
+$C¢9

+$D%?

+SESY

+$F$Q

+$5G5%9
+5G0$OHEHS?
(FO) 36
'"Eighth
+SCE10

+EDS10

+SE510

+SF$10)

+3G6%510
+5GSP¥EHS 10
(FO) =7

'Tatal
@SUM(CI3..CI6)
@SUM(D3Z..D36)
GSUM(ESTZ. .ET6)
@SUMIFIT..F34&)
GSUM(G33. .636)
@ESUM (HZ3. . HZ4&)
(FQ) =8

(FO) =%

(FO) 40

‘'Least Squares Estimate

(FO) 41

'Fifth

+3C$7

+$5D37

+SES7

+3F$7

+5G%7

+HZ2+ (G22#SHSIZD
(FO) 42

'Sinth

+3C%$3

+$D%8

+$E$8

+5F$8

+5GER
+HIZ+ (B2 Z*3HSID)
(F) 43
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E43:
C43:
D43:
E43:
F43:
GazZ:
H43:
A44:
E44:
C34:
D44:
E44:
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GA4:
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A4S
BE45:
C45:
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E45:
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'Seventh

+$CH9

+5D$9

+$E$9

+&F 9

+35%9

+H24+ (G2A*$HSI2)
(FO) 44

'Eighth

+8C$10

+&DS10

+5E$10

+SFS10

+$G$10
+HI2S+ (GRS %$HSIZ)
(FO) 45

'Total
ESUM(C41..C44)
E@sumM(p41..D44)
@SUM(E41. .E44)
@SUM(F41..F44)
@SUM(G41..G44)
+HI &+ (G E¥SHSTE)
(FO) 464

(FO) 47
(FO) 48
(FO) 49
(FO) S0
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THE ROLE OF DIAGNQOSIS IN
EDUCATIONAL FPLANNING

Definition of Diagnosis:
An investigation or analysis of the cause or nature
of a condition, situation, or problem: a statement or

conclusion concerning the nature or cause of the same
phenomenon.

Areas of Iducational Diagnosis:

I. Intra-Educational

1. educational stock - #'s of schools, classrooms,
teachers, training facilities, labs, etc.

2. internal efficiency - rates of retention and

drop-out, rates of passage from level to level, rates of
success on enxams (measures of educational wastage).

Z. student flows -~ from grade to grade

4, financial resources -~ financial resources available
for both capital expenses and recurrrent expenses.

= costs — total costs per level, cost per student by
level, eic.

&. issues of equality and disparity - equality of
access to education, and equality of educational
opportunity = three basic sources of inegualities: social,
csexual, and regicnal.

IT. Areas of Extra-Educational Diagnosis:

i. demaographic factore - includes growth in the school
age pcpulation disaggregated by region, sex, etc.

2. socic—~economic factors — social class structure,

aspirations, attitudes, and expectations about educatian,
rural /urban distributions of the population, end migration
trends and patterns, general econamic conditions.

T political factors - pclitical stability and effects
on educational pclicy.

4. external efficiency of education — the fit between
education and the needs of socisty. -

S pducational needs - who defines them, what are they,
etc.

Information Needed in Educationsal Flanning:

Claimant: Type of Information:
government government educational policy
sspects of educstional development
public opinion general attitudes about education and
ezhools
statistical sources demographic and aereral data on trends
financial sources budgetary resources for education
researchers gerneral impact of education amd 2d-

ucational needs for the future
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educational admin, enrollmente, problems, wastage,
student flcw rates, etc.

teachers level of education, e:nperience, etc.

students acheivement, attainment levels, work
patterns, etc.

emplcyers worker productivity, quality of

schooling

Purpcse of Diagnosis:

Lo find out what is happening with the educational
system:

1. student flows - admission rate, promction,
repetition, drop—-out and transition rates (internal
efficiency of educational system).

2. financial analysis - will discover pocssible
imbalances in the allocation of educational resources to
different branches of the educational system in the
country, identifies the factors recsponsible for the rapid
incercses in enpenditures, and to see 1f there are
potentisl sources of revenues not yet tapped.

RN teaching personnel - level and type af education,
qualifications and level of trairning, specialization,
locatione, and se::.

4, non-teaching persannel - how many and how many
unfilled vacancies, how many too well trained, subject
specialization, workload and geographical distribution,
age distribution and wastage.

S, facilities = the quantity and guality of the
educational facilities including schools, classrooms,
labs, and workshops.

6. equalities and disparities — many types:
a. equality of access - who gets intoc school
b. equality of resource inputs - the guality and

guantity cf recsources flowing toc d:fferent groups of
learners.

c. equality of performance - wheat groups are performing
better than others in a csystematic fashion and why?

Messures Used in Diagnosie:

1. The Student Fopulation - Measurecs of Flow and Wastage
G the admigsion rate: the preoportion of pupils

eligible for admiscsion in a grade who were actually
admitted.

b. the promotion rate: the number of studente promoted
from & grade among thoese in the grade.

Ce Lhe repetition rate: the students that repeat a
grade amaorig those in the grade.

d. the dropout rate: the students that dropout from
schocl in a grade.

e. the completicn rate: the studentis that have

succecssfully completed a level of schocling.
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2. Educational Casts - evaluatiorn of costs and
expenditures.

a. educational expenditures in relation to GNF

b. educational expenditures in relation to total
government expenditures.

c. unit costs by region, by sector, by level, etc.

S The Teaching Stock = numbers of teachers by level,

sex, vyear, region, etc.

The Use of Indicators in Educational Flanning
Indicators are used to show general directions and
trends. The basic charactericstics of indicators are:

1. a quantitative expression that expresses a
relationship

2. has policy relevance

3. i€ associated with a pericod of time enabling an
analysis of trends over time.

4, can be expressed al different levels of
disaggregation.

S. is af direct ncrmative interest. (ie. one direction
is "good" and the other direction is "bad".

6. has to be sensitve to changing situations

7. has to be based on data that are availahle when
needed.

8. has to understandable and easily interpreted.

.The Uses of Indicators:

1. used in policy statements

2. used to mornitcr progress and changes

B used by researchers

4, used for classification for comparisons

Frincipal Indicators of Educatioral Systems:

1. Indicators of Inputs:
S involvement of human rescurces:
1. enrcllment ratics
2. admission rates
S student/teacher ratios
4. percentage qualified teachers
b. involvement of financial and material reszources
1. ratio of students per classroom
2. ratio of textbooks per student
S unit costs by level
4. government expenditure on education as a
percentage of national budget
3. total ed. expend. as Y of GMNF
2. Indicators of Ferformance:
a. dropout rates
b. repetition rates
c. promotion rates
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d. transition rates
e. standardized examination results
f. female invaolvement
g. orientation of studies by speciality
3. Indicators of Disparities:
a. urban vs rural admission rates
b. % of secondary school students from rural areas
c. performance on tests urban vs. rural
4, Indicators of QOutputs:
2. #'s of school leavers and graduates
b. % aof scheoaol leavers to school enters
c. spezializations of graduates
. Indicators of Folitical and Socio-Ecaonomic Context:
a. demographic indicators -
1. rate of population increase over next 10 yvears
2. internal migratiaon patterns
I population by region and age group
b, - political and social irndicators -
1. voting trends
2. electoral participation

the literacy rate

mass—media consumption - radios per 1000 pop.
onaomic indicators -

economic growth rates for country and regions

Z of GNF spent on education

unemployment. rates

rates af return to investiment in education

% aof national budget spent on education

foreign debt as & % of expoart =arnings (used in
contemplation of &id for education that would be debt to
country as from world bank).

. . n - -
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Educational Statistics and Data Ease Managemsnt
Educational statistics have & wide range of
functions.

1. for description of the stock and flow of pupils,
teachers, administrators, facilities, materials, etc.
2. for comparison of educatiormal provision and

performance between different sducational institutions and
populations groups.

I for monitoring and azcounting of the day—-to-day
operations

4, for planning

S. far evaluating the performance of the educational
Eystem.

6. for educational research investigating the

relationships between factors incside and outside the
educational system.
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Uses of Educational Statistics

In educational planning:

formulation of policies, goals, and objectives
planning for future educational develcpment
preparation of programs and projects

evaluation of results of educational programs and
projects.

DGR D

b. In educational management:

1. day~to-day administration of the ed. system,

2. identifation of problems and working out sclutions
D monitoring of ed. programs

4, accounting for ed. facilities provided and ed.
expenditures incurred.

c. In assessing gualitative change in education:

1. planning research studies for the qualitative
improvement of education,

2. development of performance indicators

RN providing information for feedback to educational
policy makers

d. Meeting data needs of other users:

1. planning for future development in other sectors

such as manpower planning, health programs, manufacturing,
etc.

2. providing information on education te public,
political bodies, and media.
RN meting data needs of international organizations

such as UNESCO and the World Bank.

‘rinciples of Deta Collectian:

"

1. data should be based on unambiguous definititicns

2. data should be complete, not only by respondents but
by key information.

Z. data should be accurate

4. data chould be sufficiently disaggregated

S. data should be timely

&. data should be user related

7. data should be =asily accessible to user groups

Frinciples of Questionnaire Design and Construction:
1. clear, easy to read forms

2 do not ask for unnecessary information

include quidelines for filling out questionnaire

A1

4, include af letter of introduction

Se explain any changes in the questicnnaire from
previous vyears.

&. limit the size of the qgquestiannaire, Rut givs
respondents sufficient room to answer questions ashked.

7. field test questionnaire befzcre general distribution
8. have data requested be for a certain date.

33



Q. make sure respondents have acc2ss to information
necsded to answer questions

10, questionnaires should be clearly worded

11. warding should not unintentially bias the reaspense,
or be objectionable to the respondent.

12, if a list of possible responses is given, be sure

that all possible responses are given, or that an "other"
space 1s available,.

13. questions should be designed sc that definite
anawers can be given to facilitate easy caoding and
analysis.

14, do not ask respondents to do unnecessary work, (1e.
if there are calculations to be done baced on the data to
be provided, do not have the respondent do the
calculations because the computer can do them a lot faster
and more accurately.)

Frinciples of Questionnaire Distribution and Collecticn:

1. compile a complete list of all qusestionnaire
respcendents and check for accuracy

2. provide a date for the return of the guestionnaire.
F. distribute guestionnaire well in advance in the
deadline date.

4. reguest that a particular person, ie. the
headmaster, complete the guecsticnnaire.

I upon receipt of the returned guestionnaires, check
for accuracy and complatiaon of itemes. Chect: for
hon—respondents. Continually check for item response
reliability and validity.

&. To improve response rates: hold informational

seminars with respondents, send reminders through mail or
phone, or do follow up visite.
7. if there is micscsing data
and 1t this ic not peossibla, to
data rather than rot performin

try to obtain it first,
y to estimate ths missing

b
P

Shalvel e
g analysis,

Frinciples of Data Base Management:
1. Array the deta in a consistant fashion

2. keep the data in as disaggregated & leve! as pessible

e set up a computerized r=lational data bace if
possible

4, have baclkups of the data base onm & daily basis.

3. limit access to the input and updating of the data
base

&. have copies of the coding structure readily
avallable.

7. have a number of standardized reparts available as
output from the data bzse toc mests as many ne=sds of the
various constituencies nf the data base acs poscsible,.
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8. allow feor the data base to answer as wide a range of
uses as possible

. be able to pull subsets of the data base otf for
analyses

10. have descriptions of the contents of the datas base
available to pectential users.

11. design the data base to be as flexible in meeting
data requirements as possible.
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