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INTRODUCTION
The attached Guide Syllabus has been prepared to assist African statistical
offices in organizing in-service training courses. From information available to
ECA, it appears that there are various types of ir-service training which may te

summarized in four main categories:

a) Daily release courses: Scrving officers are released for cne day or more

a week to attend courses in the statistical office designed to improve their

knowledge -and performance;

b} Daily part-time course: In this approach the officurs attend courses

for a certain period each working day, say. two hours, and ~=rry out their normal

duties at other times;

c¢) Sandwich courses: As the name implics the cfficers undergo a period of

training usually about two weeks full-time followed by a pericd of full-time work
and another period of training of the same duration. In the course of the year

there would be four or six sandwich crurses of two weeks duration;

d) More formal in-service training: In this context offi-ers are rel=ased to

undergo full-time training for a period which could be as short as six weeks and as
long as twelve months. Although this is full-time training, it differs from the
training given for middle level personnel at statistical training centres in that
the bulk of the training is limited to applications and very little theory or

methods is taught.

It has not been possible to design a guide syllabus which takes into account all
the four different sceﬁarios outlined above. This guide syllabus has therefore been
prepared on the assumption of 740 hours available for both the first and second stages
of the course (i.e. approximately 4} months of full time or 9 months of part-time
training for each stage, depending on the average number of hours available for
part-time training during each working day). It should alsc be noted that Stage II
is for those who have successfully completed Stage I. For these who de not have 73!
level passes in English and itathematics or who obtained them too long ago, a pre-
liminary course is prescribed. This course is self-contained but can also be used
«S a screening test for entry into Stage I. The preliminary stage syllabus makes

provision for 249 hours.

In the Guide Syilabus an attempt has been made to obtain a proper btalance
between thoory and applications. The word theory is being used herec in its broadest

sense to cover inter alia mathematics, statistical methods and basic economics.
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It is planned that less than 50 per cent of the time available should be spent on

such work and the rest should be devoted to applications.

courses for the various stages and the number of hours to be devoted to each is glven

only as a guide.

PRELIMINARY STAGE

Subjeét 7
1.1 Mathcematics

1.2
1.3

"Statistical methods
Official statistics

1.4 Survey organization (Project work)

2. FIRST STAGE
Subject
2.1 Mathematics
2.2 Rasic economics
2.3 English
2.4 EFlementary statistical methods
2.5 Official statistics
: a) Statistical! erganizatinn
' b) Data collection, processiﬁg, analysis,
publication and dissemination
c) Agricultural statistics (1nc1ud1na 4 hrs.
d) Economics statistics
e) Demographic and social statistics
3. SECOND STAGE
Subject
3.1 Economics
3.2 Mathematics _
3.3 Statistical theory and methods
3.4 Elements of accounting

The following'list of

Total

field work)

Total

No. of hours

No.

36

36

108

60
240

of hours

46

140

220
360

No. of hours

45
45
60

20 170
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Subject _ A No. of hours
3.5 Applied-statistics
~a) Agricultural statistics 30

b} Public séctor statistiés and financial

institutions 15
¢) Industrial statistics 15
d} iational accounts 20
e) Labour and employment statistics 10
f) Transport and communications statistics 10
g) Demography 35
h} Health statistics 30 165

45

Total 380

Trtal (Stages I + II; = 740

As already stated, the emphasis in the above syllabus has been placed on
applicati'ns. Even in the theory and methods courses, applications will be accorded
priority. In additicer, przcticals r~cuprising heme work and cn-thz-jicl appii.ati~ns
whick hav~ not bain ~la“~ratad upon in the allncaticr of farmal ~ortact houis will

be an =sscntial featurs of the in-servic~ training.

It should b~ noted thzt on comuplctinm of the {irst and secend stagos of the
syllabus, the succossful cardidat: should have acquircd sufficient knowlcdge to
qualify for :ntry into the Diploma course at any of the STPA centres, subject to
languagn roquirementz, This can be d~monstrated, for cxample, by comparing the
course content and number of hours allocated. The following comparison between
the guide syllabus for the normal programme for the certificate level at English-
speaking training centres and that suggested for in-service training above aptly

demonstrates the approximate equivalence of the two programmes:

Hours
In-service
Subiect STPA certificate level (Stages I +11)
Economics 64 65
Mathematics 36 85
French 64 --
Statistical Theory and Methods 154 120
Applied Statistics 190 450
English - 20

Total class hours 568 740
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Since the practicals for in-scrvice training arc structured differently

from those for the certificate level, no comparisons are made in that connexion.

The Guide Syllabus should be adapted to suit conditions in individual

countries.
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1.1 Mathematics

2} Fractions, mixed mwbers and decimals: éd&itionp subtractién, multi-
plication and division. Applications to statistical problems.

k) Percentages: Fractions AS percentages and percentages as fraétions.
Increasc and decrease‘in percentage.  Applicatioens to statistical problems.

c) Algebraic expressions and équations: Introduction to algebra; fundamental
operations with algekraic cxpressions; simplifying expressions; expressing
mathematical statements in the form of simple equations. Solution of equations
of first degree in one or two unknowns. .

d) Rates, ratios and pnroportions. Simple and compound interest. Apnlication

to population growth etc. Indices.

1.2 Statistical Methods

a) Descriptive statistics: Raw data; frequency distributions, bar charts:
frequency polygons, ogives, frequency curves, pictograms and Lorenz curves.

b) Measures of central tendency: Mean, mode and median. Calculations from
ungrouped and grouped data.

¢} Measures of dispzrsior® Range, quartile deviation, m=#n deviation,
st alard deviation, coefficient of variation.

a) Sampling: Concepts and defiritions (framc, population, umit etc.).
Simple random, stratifiocd and systumatic sampling. Dstimation of means, totals

and proportions.

1.3 Official Statistics

a) Statistical Organization: Objeoctives and scops of statistics collected
by government: organizdation of statistical office; management structure; statistical
legislation.

b) PReview of work done by the various sections of the national statistical
office (e.g. agriculture, demagraphic stétistics, labour statistics, houschold
survey, industrial statistics, distributive trade, national accounts, nriccs,

foreizn trade, halance of mayments, health statistics, education statistics ete.).

The review éhould cover:
(i) Objectives and scope of work
(ii) Source(s) of data and enumeration units
(iii) lethods of data collection, validation, storage and retrieval
(iv) ‘Methods of prescntation of data including data compilation

(v) Uses of data
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1.4 Survey Organization (Project work)

a) Designing a survey . _
(i)‘ Sampling frame - definition, selection

(1i) ‘othods of collection of data - irterviews, postal enquiries,
N published material, aerial ohotography

(iii) Census or samplc survey, choice of samnle size

(iv) Pilot

fv) Design of questionni as - clarity of lavout, amb:iguities,

computeri-ation. open auestions, graded responses

(vi} Design of worksheets

L) Data collection in the ficld: organization and nlanning
¢) Data processing '
' (1) fompilation and codirg )
_(ii)_ Validity checks - historical trcﬁds, nlysical constraint;
dj teport writing: gencral principles, taLulatioﬁs; graphs, annotation
e) Internretation: data distortion in presentntion, spurious accuracy

f) Types and sources of error in statistical data
2. 'FIRST STAGE

2.1 HMatbematics
Notions of set: definitions. notations, Venn Jdiagram- subsets, émpty set, set

of subsets of a set, comnlement, intersection and unior of two sets. atural iategers:
definition, addition, suktraction. multiplication, “ivision {(exact quotient).
Quotient plus remainder. ‘*ultiples of a natural intooer, Jivisors of natural intoger,
prime numbers, svlitting up a natural integer iuto prime factors, common divisors to
several natural integers, greatest common divisor. Common multiples to several
natural intcgers. . Rational numters: - aldition, sultraction, multinlication and
division. Ratios and proportions. Real numbers. - definitior, ahsolute valuc of
a real numker. Addition, sul:tractiors, multiplicatior, division. Order in sct of

real pumters. Closed and open intervals. Powers of a real nunber. Roots,
Approximations of a real number with integers or docimals. Rounding errors and
approximations. Use of talles of square roots, of reciprocals. Lirear irterpolation,
Monomials, polynomials, rational fractions. Algebraic cxpressions (a+h)2, (a-b)z,
(a+b) (a-%). Partial fractions. Fquations and iﬁequalities of ISt degree with 1 unknown;
equations and inequalities of ISt depree with 2 uﬁknbwns. Jirect, inverse and joint

variation. rnotatior, secuences (of mumbers), summation of series including arithmetic



E/ECA/STPA/DM3/12
Fage 7

and geometric progrcssions. Averages and rates. Hotioqg of functiuﬂs:',definition,
domain (of definition) of a fhncf{on,'péfi£y, peripdicipy!rinpreasing and decreasing
functions, notions of limit. Sfudy of functions k+dx¥b§ X axz, and x> §<.

Notions of logarithms. Logarithms. Logarithm of numters)td base 10. Use of table
of logarithms. Logarithm of numbers to base e. Gencral factorisation of fﬁnctions
~of type axszxtc.r Graphs of linear ahd quadratic functions. Binomial theorem for
integral indices;, Trigonometry: Measure of an angle, of an are. Siﬁe, cosine,
tangent, cotangent of an angle, of sum and différencerof angies. 'Introdqction to .

combinatorial analysis: permutations and combinations.

2.2 Basic Economics

The scope of economics. Production, purnose of production, wealth, division
of labour. .Factbrs of production. Yages. interest, profit.. sunply and demand.
Distribution. BanKing and finance, currency, foreign exchange. International trade.
Public finance. taxation, budget analysis. FEconomic development planning. World

Banl., IMF, ECA. “egional Economic. Croupings within Africa,

2.3  Erplish

Comprchension exercises in interpreting statistical reports and manuals. Common

English mistakes. TFoport writing. Other short essays. Drafting of correspundence.

2.4 Elementary Statistical “fethods

Descriptive statistics® naturs and scope of statistics; tabular presentation
of data, frequency distributions: Listogranms, graphs, and charts. Measuras of central
tendency: mean, median and wode. 'Quavfiles e.g. percerntiles, cuartiles and deciles.
Measures of dJdismpersion: the ranse: quartile deviatibn: mecan deviation: standard
deviation. Cocfficient of variation. Anmproximate means and standdrd Aeviations of
functions of random variatles (e.g. Ef(x) = F(u) VE(x)= £' (W) 52. Shapes' of dis-
tributions; skewness. Time series: Jefinition- characteristiés‘_purpose and techniques
of analysing time series. Sampling: ronulation - samnle distinctions. PRasic concepts
and definitions: samnling and pon-samnling errors: random samnling: systematic sampling:
stratified sampling: cluster somrling. Praésenting/interpreting statistical Jdata:

reports. Index nmumbers,
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2.5 Official Statistigé

(Note: 1In this section as much opnortunity as nossible witl ke given to
‘ . ! ¥

illustrating the Elementary Statistical ethods listed in Section 2.4)..

. a} STATISTICAL ORGANIZATION

._Tynes of statistical systems: centralised vs decentralised.. Functions of a
government statistical officz, The i'ational statistical Office: historical hackgrbund,
functions and activities. Oroanizational nrobtlems. Statistical legislation. Confi-
dentiality. Intecrated statistical systems. Committces: Iser-producar cbmmitteeé,

technical advisory committees, statistical Loards,
) DATA COLLECTION, PROCESSING, AJALYSIS, PURLICATION AMD DISSEMITATION

(i) Sources of data: censuses, surveys and administrative records.

(it) Organization, desiaon ard conduct of intecraten multi-sutject

household surveys

LIS ENO T SUrveys

Basic okjectives  calerdar of orerations . survey Jesign: nremaration
of frames (manping, listins, verification of completeress etc.)

(iii) Croanization of Fiejd work

(iv) Nesion of anestionraires and administrative rccords

(v) Data ncocessing

“ata prevaration {includinre clerical operations of scrutiny, eciting
ard codina)- data entry (Yevine verification and duta transfer);
clectronic fata nrocessing (automatic machine editine, corsistency
choecks, storage and retricval of data, tabnlation)

(vi) FEvaluation of data

{(vii}) ‘'ethods of cata analyses, includine cexploratory datas analysis

'(viii) Printing and miklication of data

(ix) MNisseminatiop o€ data

c) AGRICULTHRAL STATISTINS

(1) Definition and scops of agricultural statistics: the need for
agricultural statistics - !asic and cnrrent agricultural statistics -

standards of agricnltural statistics.

{(ii) Agricultural cersuses: objectives - scone an coverage - basic concepts

and “efinitions - nrosramme - tabulation - nethodolosy - uscs of

agricultural census data.
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(iii}. Current agricultural statistics: sources of current agricultural statistics -

snecial difficulties - production and producine units - methods of collecting
data - timing - use of agricultﬁral census . results for developing current
agricultural sta;istics.- collection of agricnltural statistics through
household surveys. .

(iv) Crop area and yield statistics: Concents, definitions and coverage -

classification - methods of compilation - mixed and successive cropping -
area surveys - methods of estimation - objective measurements (including
field work) - crop forecasting.

) Statistics of livestock numbers and livestock products: concepts,

definitions and coverage - time reference - 11vestock classification -

methods of collect1ng information - the problem of nomadlc 11vestock

11vestock censuses and surveys - meat and by-products - milk nroducts -
',eggs wool, hides and skins, silk, horey, etc. - Ilvestock nroducf1v1ty

indicators - collection and tatulation of feed statlstlcs.
d) ECONOMIC STATISTICS

(i) National accounts

Concents ard definitions: classification of trarsactions and transactors;
national accounts viewed as a consolidation of the individual accounts of
. transactors- definitior of commodities. industries and activities. Valuation.
Typical production account of a business enterprise: definition of value
added FDP at ;actor cost, at market nrices: gross and net domestic nroduct *
Vnat1onal and domestlc product. Imputations. Canitél formation;
(onsumntlon expendlture ' Sources of data and methoss of estlmatlon at
-_curront prices: annroaches to est1mat1on of ¢ GhP; est1mat10n of value added
in aprlcu]tLre nstlmatlon of value aﬁded in m1r1n manufactur1no and
.electr1c1ty and water su%ply estlmatlon of value added in constructlon,
‘estlmatlon of value added by nroducers of govermment services and nonproflt
making bodies' estimation of value acdsd in trade, transport and other
services; estimation of value added in real estate and ownership of - dwellings:
éstimation of capital formation estimation of consumpntion expenditure.
Estimation at constant:‘prices: “estimation of CDP -at censtant prices:
estimation of canital formation at constant nrices: estimation of censumption

expenditure at corstant nrices.
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Main uses of national accounts statistics‘ ‘'aationa} accounts estimates

‘of the country.

Practicals '  ‘andlysis of profit and loss accolints of a typical business

enternrisé and estimation of value added national accounts ¢ueéstionnaires

(i) E

used for collection of data relating to husiness enterprises and estimation
of value adde’ therefrom typical worksheets'used in estimation of value

added in'agriculture and other major Kinds of’ act1V1ty

Ealance of payments

Pefinition and hasic concents: definition of r“51dents cconomic and impute!

traﬂsactions chanpas ir valuar1on and’ coverape the ha Iance oF payments and

other soclal accounts.

Ra51c methoﬁology Houﬂln cntry systcm nro?lﬂms of C13551F1C3t10“ valuation,

.converslon goods and so rv1res transfer payments carital account: reserves-

(iii)

standarr1 nresentation.

Industrial statistics

The nature and uses of incdustrial statistics sources of data. International
Standard Industrial Classification of all ecoromic activitics. Ststistical

Units: the cstablishment. the énterpriSe, industrial groupings. Ordarization

and conduct of irdustrial censiuses and surveys. Index of intustrial production.

J‘Dlst1nct101 betwoen general industrial statistics and commou1ty production.

(iv)

Prlcc statlstlcs

'“ature and role of prlce at?*l%tlrs Import; export,factory, wholesale and

reta11 prlces Basic values, prOfucer prices and consumer prices. Collection
of price srat1st1cs - methocds, nroblems, selectlon of commodltles outlets
and frequency of collection. Fonstructlon of consumer nr1c9 1nd1ces. Con-

struction of unit valun 1nd1fes of Pxnorts ond 1mnorts Price statistics -

- System of a tth”aI ﬂouﬂtrv u]tn1r thc reﬂlon Fracticals - commilation of

(v)

o

nrige indexes.

! Interrationgl. Trade Statistics.

'ses- of international tvade data. PRasic. concepts and oe finitions: customs,
hounrlaries; systems of trade, nartner country (erigin and destination),
nurchase, sale, consumption. production, sumnly, collection and compilation
of trade statistics., C“ustoms declarations, codinrg, recording. checking,

validation etc. Valuation. Cuantity measurement. Commodity classifications.
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SITC, BTN (CCC), others. C1a551f1cat10n hy economic categor1es BEC and

" national end-use c1a551f1cat10ns industrial orlgln Balance of visible

trade. Comnarablllty of 1nternat10na1 trade stat1st1cs. Indices of value,

“unlt value, quantum and terms -of trade.

Labour_statistics

Basic concepts, definitions, classification and uses of statistics on:
economically active and inactive population: employment, unemployment and
underemployment ; wages, hours of work, labour cost and employee income;

consumer price indices, occupational injuries: industrial disputes.  Sources

. and methods of measurement: household surveys of employment,. unemployment
_‘and underemployment household income and expenditure surveys: establishment

surveys}‘adm;nlstrative and other sources.
R T . .

‘Other .economic statistics

Uses; -definitions and principal concepts, sources of data, and special

indices relating to:

-=&--+Financial and nublic sector statistics
~y=b.- Construction statistics

~¢ Transport and communications statistics

-d -Tourism statistics

-e Distribution statistics
DEMOGRAPHIC “ND SOCIAL STATISTICS
Démographic statistics:

Scope, concepts, definitions, classifications and data collection.méthods:
purpose, scove and uses of demographic data. Sources of demographic¢ and

social data - population and housing censuses, continuous population registers,
surveys, other administrative records '(civil registration, social security
records, etc). . Types of data collected - demographic, socio-econonic,

geographic, physical (housing and other infrastructure), health, &tc.

- - Definition of population - de facto, de jure, modified de facto. Methods of

enumeration - interviewer or canvasser, householder or mail, combination of
interviewer and householder methods: individual, group assembly methods.

Special techniques for enumerating nomads, semi-nomads ard remote-area dwellers.
Availability of data - national puklications and international agencies

(UN and other}. Quality of data: evaluation of coverage - direct and
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indirect methods - balancing eauation' sampling and other selection eTTOors:
content errors - age sek ferflllty? morta11ty and m1grat10n data; memory
lapse bias and def1c1ences in data not stated and unknown categorles
grouned values, Introduction to demographic data nresentatlon bar.charts,
ponulation pyramid, curves - Lorenz and Pareto - and Pie d1agram§ dénsity
charts and dot diagrams; nomograph- Lexis diagram- migration flow charts;
use of logarithmic and semi logarithmic papers.’ Elementary analysis of data:
‘means - age of population, household size, number of children evér born (parity),
age of fertility (m), ape {of mother) at birth (M), singulate mean age ai
‘marriage, centré of population. Median - age of population; household
size; number of children ever born, age and marriage. Rates - birth, death,
"migration and growth (arithmetic, geometric, exponmential). Participation
rate (enrolment, activity, headship). Specific rates - fertility, mortality,
migration. Gross and net reproduction rates, infant mortality, still birth
and foetal death. Refined and standardised rate - indirect and direct. Sex
age adjusted birth rate. Synthetic fertility schedule. Probability of
surviving and other life tahle measures, expectation of life at bhirth and at
other ages. Separation factors. Ratio - ponulation density, child woman ratio,
devendency ratio, age and sex ratios, survival ratios (cohort and overall).
Standardisation. Percentages - age distritution, fertility. Comulated per-
centape distribution. Index number - indices of digit pieference (Whipples,
D.P.I., Myers}, U.N. age accuracy index, Cini index of concentration, J

index, replacement index.

{(ii) - Education statistics

Purpose, principles, procedures and problems of collecting education statistics
in Africa. . Concepts, definitions and classifications; the International
-Standard Classification of Education (ISCER). DNata Meeds. The Annual School
Census: the Statistical Infrastructure, Design of questionnaires. Veri-
fication, compilation and putlication of education statistics. Rates and
Ratios used in analysing statistics on pupils and teachers; enrolment ratios
(level enroiment ratios: age-specific enrolment ratios). Analysis of pupil

flows. Pupil-teacher ratios.
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(iii) Health statistics

Objectives and utilization of health statistics by health adm1n15trat1on
-4t local, national and international level. Morbldltv statlstlcs (regular
sources, different sources, notification of 1nfect10us dlseases, hospital
statistics, statistics of ambulatory services, rates). Medical records.

. Mortality statistics (Certificate of death, specific rates of cause of
death, International Classification of Diseases). Stat15t1cs _
of health services (deflnltlons of health facilities, equ1pment mater1a1

and personnel, finances, rc surces and expenses).

(iv) Other social staiistics

Scope, uses, concepts, definitions and classifications; sources of data.
Different types of questlonnalres used and methods and nroblems of data
collection in connexion with:

-a Criminal statistics

-b Social security and welfare statistics

-¢ ‘Housing statistics

-d * Environment statistics
3. SECOND STAGE

3.1 E:onomics

Microeconomics: definitions; scarcity and choice- market structures: location
and size of. firm - tynes of husiness organizations. '

Macroeconomics: money, harter, banks and other financial institutions - their
nature and their role.

Taxation: introduction to monetary and fiscal policies, currency exchange rates
and special drawing rights: tariffs and non-tariff barriers.

Applied economics: characteristics of underdevelopment; the least developed of
the developing countries: Rostow's stages of economic erowth:; economic policigs (country
case study): agricultural and industrial development (country case study) ; ecbnomic
dualism: balanced growth; unemployment; economic planning 1n Africa (w1th special
reference to the country): ‘economic systems, ‘ ,

Principal world products: production and exports of hasic agricultural products,
minerals, other raw materials and energy. '

World- traffic:: major land, sea, and air routes: relations between states

important road and railway links in Africa: the Trans- Afr1ca H1ghway
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3.2 Mathematics N 'y;-gu o

B Pr1nc1p1e of mathematical jinduction.. Equations of 2 " degree with 1 unknown.
Fx1stence and calculatlon of roots, sum and.product of roots. Binomial theorem of
negatlve 1nteqra1 apd fractlonal 1nd1ces;-'"- '

'j Notlons of limits: 1limit of a Funct1on when the varidble tends towards a given
real number, towards infinity. L1m1t of sum, product, and quotient of functions
(without proof) ' ' '

) Not1ons of contlnulty - continuity of a.function at a point, in an interval;
sum, product and quotient of continuous functions (without proof).

Derivative: derivative of a func .on, differential notations Derlvatlve of
sum, product, quotient and rower of functlons (without proof). Geometrlcal inter-
pretation of a derivative. Increa51np and decr0351rg functions; K asymptotes. Maxima
and minima of a function. Derivative of the rec1proca1 of a function. Use of
derivatives to approximate to a function e. g. f(a+h) f(a) + he! (a).

Notions of intesral calculus: or1m1t1ves - deflnltlons and calculations;
primitives of simple functions. FEqualities f f(t) dt = F(b) - F(a) where f is a
continuous function in (a,b) and F a primitive. Integratlon by narts: mean value
theorem. Improper integrals. Partial differentiation. Double integration over
rectangular and triangular regions. Differentiation and integration of trigonometric
and inverse trigonometric functions. S

~ogavithmic and exporential functions: definitions, properties, graphic
representatlon Power series. Logarithmic and exponential series. Limits of
sequences and serles. L ,

Introductlon to 11near algebra vector space defined on the set of real numbers,
notion or 1nuependence hases. Study of the real vector space.: Linear function,
matrix representatlon of a linear function. Trace and rank of matrix. Study of -
matrices 2x2 with real coefficients. Sum, product, multinlication of -4 matrix by
a real_ﬁumbe:. Inversion of a non-singular matrix. : Application to solving

simultaneous eguations. Expression of simple quadratic forms as matrices.

Complex numbers: definition of a complex number in the form x+iy. Trigono-
metpic form of a complex number . notation r(cos 8+i sin 8), calculation of cos ng,
sin ne; where n = 2,314. ' .

Geomet;y: Axis, reference basis (or reference axis).  Vector calculations in
the plane, co-ordinates, co-linear vectors. Straight line in the plane, vector

determination, parallel straight lines. Cartesian eaquation of a straight line.
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Equation of a straight line dofined by a point and a directing.vectof. Dot.

product of two vectors, definitions and aropérties. Crthogonal vectofs, distance
of two points, distance of a:point to a straight line. Normal vector to a straight
iine. Use of calculators/comnuters including use of nackages for 51mple tabulatlon,

extraction of summary statistics etc.

3.3 Stat15t1ca1 theory and methods

Other measures of central terdency: geometric mean. Comparative study of
mean, medlan, and mode. Measures of dispersion: coefficient of variation.
Moments and skewness.

Probability: sample spaces, random variables, joint discrete random varlables,
conditional probablllty, expectation, variance, moment generating funct1ons,
covariance; Some standard distributions: binomial, poisson, normal, geometric,

“and exponential - and their important pronerties. Goodness-of-fit tests for
indepéndence and for fitting of distributions.

Statistical inference: point estimation. Unbiasedness in estimations. Con-
fidence intervals. Hynothesis testlnq Use of normal, xz, t and F tables. Type
I and Type II errors.

Linear Association: resression and correlation coefficients; fitting a straight
line; least square estimacion of regression coefficient. Hypothesis testing relating
to estimates, calculation of coefficient of correlation and its interpretation.
Spearman's rank correlation. Introduction to isint kivariate distributions -
examination of two-way tables.

Index number and rates: simnle and weighted averages of price relatives;
constructibn of indices (Laspeyres, Paasche)'and their linitations; chained indices,
crude and standardized rates and their uses.

Time series: secular trend, seasonal and cyclical movements together with
random or residual error: elemertary methods 1nc1ud1ng moving averages for
estlmatlng these components: correcting a time series for seasonallty

‘Sampling: basic concents and definitions, samnling and non-sampling errors.
Pildtnéufveys. Random, systematic, stratified. cluster and multi-stage sampling:
estimation of the characteristics of a ponulation from a samnle: precision

(standard errors of estimated means, proportions, sums and differences) and costs.
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3.4 Elements of accounting

The importance 6anccouﬁts as records of.transaétions and as aids to efficient
management, Reéording of_transactions: books of original,ent;yf sources of
information, documeﬁts used: analysis columns: the cash book, netty cash book,
records of bank transactions, reconciliation of bank balances, the budget and its
maintenance, interpretation of ledger accounts: the trial balance; susvense account.
Distinction between nominal and personal accounts: profit and loss accounts. |
Preparation and interpretation of the kalance sheet. Application of sampling

techniques to company records and to auditing.

3.5 Applied statistics
a) AGRICULTURAL STATISTICS

(i) Land utilization statistics. Concents and definitions - classi-

fication - sources of information - methods of collecting information -
uses - statistics of irrigation - aerial photography, area frame,
- measuring instruments,

(il) Agricultural trade statistics. Concepts and definitions and

coverage - time reference - commodity classification - customs

area and partner countries - sources of data.

(iii) Agricultural price-statistics. Concents and definitions - sources

and methods of collecting agricultural price data - prices paid
by farmers - prices received by farmers - wholesale and retail

prices - index number of nrices,

(iv) “Aericultural ponulation, labour force and wages. Concepts and

definitions - agricultural population as rclated to farm and rural
population - apricultural lahour force - agricultural wages methods

of collection of data - projections.

(v) Statistics or asricultural inputs. Sources of informatior - mnethods

of collecting fertilizer data - fertilizer experiments - methods
of collection of pesticides, agricultural machinery an/ equipment

statistics.

(vi) Fishery statistics. Sources of fishery information - methods of

collecting fishery data - fishery surveys - estimation of fishery

production.
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(vii) Forestry statistics. Sources of forestrv irformation - methods of

collecting forestry data - forestry censuses and surveys - estimation

of forestry nroduction.

{viii) Food consumptlon stat1stlcs Concepts and definitions - sources of

fnod consumntlon data - economic grain eauivalent - nutritive values -
mitritional reauirements - food consumptlon surveys ~ measuring

techniques.

(ix) Food halance sheets and production/utilization_accounts. Concents

and definitions - nrocedure for nreparation - standardization proﬁlems.'-
E) PURLIC SECTOR AIn FENANCIAL STATISTICS

Definitiorn of the public sector: central and local government, public enter-
prises. Definition and role of the regular and extraordinary budgets. Pulslic
receipts and expenditure, deficit financing, public debt. Financial institutions:

types and uses of data.

c) IWD”STPIAL STATISTICS ‘
D1rector1es and thelr updat1nn collection and sources of data: index of
1ndustr1a1 nroductlon lakour productivity. Surveys of hoﬁsehnld'and'small—scaié

industries.

d) NATIONAL ACCOUNTS

Basic notions; production, intermediate and final products: gross and net
output, value added, gross, net, national and Jdomestic values at market prices. and
factor cost. lse of the gross product. Conswnption and accumulation: fixed capital
and stocks, finance of nroduction. (Consolidated accounts of the nation; matrix
presentation . and double entry; characteristics of the United Nations system 0F
national accounts (SNMA), transactors of the system, standard accounts and tables
and the relationships hetween their elements: definitior of agprepates and pr1nc1pal

flows. Introduction to input-outnut tal:les.

e} LARQUR AND EMPLOYHENT STATISTICE

Rasic concepts and definitions: economically active and inactive nopulations;
demand and supply of lakour: indices of employment ' unemployment and underemployment;
hours of work: wags rates: social security arransements: industrial accident rates;

industrial disputes. International and national classification of occupations.
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f} TRANSPORT AND COMtAMNICATIOHNS STATISTICS _
Hature and use of transport and communications statistics, souréés and methods

of collection: concepts and definitions in shipping. roacd, rail and air transport;

registered tornnage. loading, unloading, international and dom¢§t§p_trade, transit,

traffic performance: ton-kilometres, volume and capacity MeasuTeRents - passenger

journeys; passenger-kilometres; rolling Stockironerating ratios: accidents. Censuses

of traffic, network and shipping registration. Fvaluation of infrastructure. Fixed

canital formation.

g)  DEMOGRAPHY

Models: growth models - arithmetic. geometric. exnonential, modified exponential,
Gompertz, logistic; special functions - Makecham's Jaw, Paretos' curve; model life
tables - U.N. and Coale-Demeny. Simple interpolation: equal and unequal intervals,
Warings formula: extrapolation: graphic methods: osculatory interpolation formulae -
Karup - King, Sprague. Smoothing and adjustment of data: HNewton's halfing formula
and other interpolation techniques, prorating: oblique axis method; Carrier-Farrag
ratio methods; moving averages - three noint and UM five point formulae (secretariat
method); logit transformation and use of models: Chandra Sekar-neming formula.
International and internal migration: concepts, definitions, classifications and
measurement. Morbidity. Simple projections and population estimates: mathematical
curves - linear, curvilinear; exponential, logistic. Gompertz; simple cohort .
projection using model life tahles and sex age adjustec¢ birth rates or synthetic
fertility schedule. -Implications of ponulation growth: growth rate, age sex
composition, density: impact on education and labour force: dependency ratios;

demand for food, housing, health and other social amenities.

h) HEALTH STATISTICS

Definitioﬁ and scope of vital and health statistics. Their importance in
planning and évaluaﬁion of health services, in measurement of effectiveness of
prevéntive measures and clinical treatment. in defining and in study of existing

health problems.
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Organization of health services. Principles of health administration: health
facilities and health personnel; principles of health legislation.

General principles of a health statistics system: fields of health statistics:
sources of information: recording and reporting- presentation, analysis and uses
of health statistical information; principles of health statistical administration;
health statistical personnel and their responsibilities.

Introduction to medical terminology: selected disorders and general abnormalities;
description of diseases frequently reported on death certificate, notification and
other reporting forms; lay reporting.

Sources of data: health service records: notification and individual repoits;
registration, periodical summary repo cs:@ special field surveys: census (health
personnel, health facilities). .

Health services and their activities (scope and purvose‘ indicators of).
Morbidity (measurement of: racommended definitions; duration of illness: re-
currence and multiple morbidity): sources of morbidity data, their uses and
interpretation.

Classification of diseases and causes of death (the need for classification:
principles of a statistical classification of disease: International
Classification of Discases: general principles, history, special tabulation lists),

Census and surveys methods: design of questionnaires; sampling techniques:
need for pilot studies; sources of hias: field trials of prophylatic and therapeutic

procedure.

3.6 Project work

Each candidate will undertake a three week supervised projsct comnected with
the branch of statistics in which he works. The project could cover any of the
elements of the course such as evaluastion of data collected and design of

questionnaires.





