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I. Section: ~33L0TANT STATISTICAL OFFICERS

Qﬁgents Techniques)

Heurs of lectures and practical work

Practical
Lectures Work
I. QTNERAL SUBJRECTS
— Hathematics 60 L 40
~ French 30
- Elementary Economics 15
- Bconomic Geography 15
- English
II. STATISTICAL SUBJECTS
- Statistical Method 60 40
- hpplied Statistics 100 50
- Elementary Mechanical
Data - processing
~ Administration and dccountancy
ITI. PRACTICAL COURSE SURVﬁY)
TOTAL 325 13C
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I. GENTZRAL SUBJECTS

Uathematics

Operations with whole numbers end decimals. fractions.

Ratios and proportions.. Fuantities directly. and inversely proportidnal.
Rule of three. Froportional division.

Extraction of square rcots. .

Arithmetic and geometric progressions. Calculation of 2 tefm-of a given
rank and of the sum of the terms. Simnle and compound interest.
TDefinition and use of logarithms to base 10. Graptic representation

with semi-logarithmic co-ordinates.

Powers and roots. Algebraic expressions. Operations withﬁmgnowiais

and polynomials. Useful factors and expansions. Rational ffﬁctions.
Iinear equations with one unknown. Systems of two and three linear
equations with two cr three unkﬁowns. Systems of simultaneous inegualities.
Study and graphic representation of the functions y + ax and y + axX + b.
Graphic solution of inequalities. _ _ -
‘duadratic equations with one unknowm. Dxistence and calculation of roots.
Sums and preducts. Sigﬁs of roots.xsymmetrical functions of roots. |
Ynadratic eauaitions gnd broblems leading to quadratics.

Signs of the trinomial. wuadratic inequalities. Comparison of a number
with the roois of the trinomial. |

Graphic representation of the function & =_a£.+ bx + ©

Transformation of the rational function ax + b leading to the form
’ ' . cx + d

a+ kK
c X + h

Homographic function iy = ax + b Sxistence, direction of variation,
cx + 4

study when x tends towards infinity or fowards (fg ) graphic representation.
¢
French
Alternate periocds are devoted to the explanation of texts and the
correction of French composition. There are conversational exercises
under the direction of the instructor and oral summaries of texts refer—-
ing to the present—day political or economic gituation in Africa or

the world.
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Elementary Eennomies

Brief description of individual behaviour and éimplified outline of
a complete economys _
Introduction to the siudy of economic phenomena and problems; Key words v

of economics.

L S—

Elementary principles of economic systems based on coercion end on freedom.
Transactors: Households. | :

Enterprises.

General government.

Financial agencies.

Deonomic transactions in a market ecoﬁomyg The goods market prices,
consumption, capital investment; The services merket: Income and
distribution - wages and salaries, profits, iterest, income from investments.
The monetary snd financizl market: loney and savings, credit and the
financing of enterprises. '

The international market - forelgn trade.

Recapitulation of the foregoing concepis from the point of view of
national aocountants._ The general functlonlnﬂ of the various markets

and economic policy: introduction to a study of the problems of prices;

ircomes, exchange, expansion and under—development.

Beonomic Geography

Geographic and statistical method.

Africat The physical context and political organization. African gconomic
problems.

Geographical study of the African States. The savannah zones, aumid
tropical Africa, Bast africa; southern Africa, the Mediterranean and
Saharan zones of Africa.

The Ivory Cost. 4&n area and gconomic study.

English
The purpose of this course is to enshle students to read statistical

reports or year-books from Tnglish qneaklng ifrican countries.
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; Pags &
TI. 5TATISTICLL SUBJECTS:

Statistica] method

. General considerations: Definition of statistics, its nature-and
objects; Geheral pfbblems raised by statistical =surveys (aim of -
the survey, pr@paratioh, various tvpes of surveys, collection of
data, processing and presentation of the results)

Observation of facts® The statistical unit, statistical set. MNethods

of observation, extraction — direct and indirect, continuous and periocdic,

complete and partial. Sampling units, definition, aim, field of applica-

tion, sampling frame. Sampling method. Tahles of random numbers.

Practice of simple selectlon. systematic selection. Stratification.

. PIOCGSSlng of results: Checking of return59 classification.
Nemenclatures, codes, manual and mechanical data pr009591ng.

. Fresentation and analysis of results: Statistical tables. otztistical
series. Prequency distribution with one variable, graphic representa-
tion. Measure of central tendency: weighted arithmetic mean, median,
mods.

Characteristics of scatter: Range zksclute, mean and standari devistion.

Time series, graphic representation snd smcothing. mv01dance of seaséﬁél

variations by the methods of monthly and moving averages.

Bivariate distribution, graphic re dre%entatloﬂ and smoothlng.

Index numbers: simple and complex guantities, fixed and Vﬁll&blp bases.

Index formulae. Changing of beses.

Demographic and social stetistics

Demography

. General principless Defiﬁition, object. ropulation of the continents
and principal countriez.

. State of the populstion; its distribution in different cateroriss

(in particular by sex -nd a e; population pyran 1&)

. Ponulation movements DBirth rate, fertility rate, %tlll“bl?ﬁh *ate,-~
déafh rate, infantile mortalltJ rate, annuﬁl rate of ifcrease.

. Metheds of carryving out population censuses (complptn coveragey
sampling). Conducting a census. rreparqtlon of hbe %urvev ‘base docu-
ment, pilot survey. Céntralization and checklnga processlng (manual

znd mechanical); interpretation of information. Compilation and

publication of statistics.
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Different population categeries: de Jure population, de facto. population,
institutional population, non-indigenous population, urban and rural
pepulations. ) ”f‘d -- o  _ _

Natural movement of the populatiocn. Vital_statiéﬁics registration and
legiélation in Torce. #dministrative organization.

Registers and card indexes of the populaticn,

Migrations. Definiticns: Internal,. external, sefsonal, ftemporsry and

definitive migrations. Method.of observation.

Health

Tquipment. Health returns. Epidemiological.étatistics. Statistics of
the causes of death. ?osblogical nqmenciaturéso Hospitalﬁstatistics;
social welfars. | ' o :
Bducation

Teaching establishments, classes, pupils, teaching staff, examination
results. Stete and private schools, primary, secondary, technical and

higher education. School attendance.

Emplovment and carnings

Thérwérking population. Emplovment index. Labour market. Lebour supply
and demand. ' :

Unemployment. Periodic surveﬁs. Foreign labour.

Wage distribution according to branch of economic activity. A rorage

nominal wages. Aggregate wages. ©Social security. Benefit funds.

Familv Tudgets and consumption

Over—-all evalustion and direct bud:;st survevs. Food balance-sheets.
Direct investigations. Nutritional statistics.. Household‘pcnsumptioh T
price - index.

Production and trede statigtics

Agricultural statistics

—Ceneral considerations: Role and importance of agricultural statistics.’
Different types of agricultural surveys. ' o
Principal methods of extracting data.

Difficulties. Usefulness of objective measurepnb.
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General organization of an agricultural surveys Definition and principal
concepts (farm, household, field, plots of land, combinsztion of crops,
etc.). Maps, Photographs.
Survey techniques: Selection of the sample. “estionnaire.
Activities in the field. Statistics of structure {farm, cattle,
equipment). Statistics of productivity (area, density, yield). Proces~

sing. Use of the planimeter. Mechanical data processing.

Industrial and commercial statistics and statistics of primary nroduction

Definition and concepts. Card-index of establishments. Sources of
information. KXeeping up %o -date. Identification. Nomenclatures.
Orgrnization of a survey of establishments. mestionnaire. Frocessing.
Utilization of public works documents (construction, buildingé, etce).
Mines, quarries, DowWer.

Evolution of turnover and production fipures. Indices of industrial
production:ﬁﬁ?b'” e T

Difficulties in recording domestic trade.

Entry, deletion and transfer of business licences in thg commercial

register.

Foreign trade statistics

Definitionst Customs and statistical territory: special and general
trade; te¥:l volume of imports; destination of exports.

Cugstoms and statistical nomenclatures. |

Base documents. Coding, processing.

Presentation of results.

Indices of total value and of the volume of foreign trade.

Coverage. Rectified index. Index of average values. Terms of irade.

Balance cf trade.

Pinancial sitatistics and elementary pational accounts

Financial statistics

Pinancial establishments and banks. OCredit.
The budget. The national debt. The treasury.

Pinancial transactions.
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Flementary national accounts .

Definition and object of national accounts. _ T
Elementary principles of value added and final production.

Productive and non-productive transactions. Divergences in definitions
between countries.

The eguation: Productior = Income + Consumption + Investment .
External accounts.

National production, gross and net. National produbt:'*”'

Income — Employment - Transfers. :

Transactions and transactors. JfAccounta.

Orgsanization chart. |

Price siatistics

Observation of prices at different stages of marketing.
Retail prices. +rolesale prices. Household consumption Prioc®.

Price indices. Model tvudgets.

Elementarv mechanical daiz—processing

General introduection to mechanical data-processing and punch card
machines. ' T
Base documents used. DBrief description of punch card machines.

Mechanical data — processing in the orgasnization of a department’

Administration and accountancy

General accountancy: Budget, commitments, orders to pay and payment.

Persomnel: Conditions of smervice. Salaries. Eguirment.
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Stagistical Agssiztants' Diploma

(aide—statisticien)

(Levels agent technique)

Bxaminations
- Dgration Coef "icient
I. ISxaminations on clzgs—work
French 2 h 3
Economic Geography 1 h 30 2
inglish 1 h 30 2
Elementary Economics 1 h 30 2
Administration and Accountancy 1 h 1
lechanieal Data Processing 1 h 1
Financial Statlstios and
Tlementary National Accounts 2 h 2
Demographic and Social Statistics o1 3 
Production =nd Trade Stetistics 2 h 2
Price Statistice 1 h 30 2
Total 20
IT. End—of-vear Exanlnatlons
Statistical Nethod and Calculptlonq 3 h 18
Mathematlcs ' T < I~
(III. Mark for the Course e 6
IV. General Mark : ‘ S

Total , 60

Each exsmination is maerked out of 20, The minimum number of

marks required is T20.
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TI. SECTION FOR STATILTICIANS (CEEFS DT TRAVAUX STATISTIWES)
A. PREPARATORY YEAR

Hours of lectures and rractical work

I. GINERAL SUBJECTS

- Mathematics 60 40
- Elementary Fhilosophy 30
- Elementary Economics 30
- Economic Geocgraphy 30
- - English - 30

II. STATISTICAL SUBJECTS

- Compilation of Statistics .25 20
- Elementary Statistical snalysis ‘, 30 20
-~ Elementary Calculus of Probaﬁility .25 - 20
- Applied Statistics €0 30

III. FRLCTICAL COURSE (Survey)

Total R VN R Yo%

I, G MIRAL UUBJECTS

Mgthematics _
Elementary theory of setz: IHelations, internal operations, applications,
applications: functions, compound and inverse functions.

Extensisd of the idea of number (¥, Z, , R). Complex numbers.

Trigonometry: Revision of basic principles - trigonometric functions,
relationshiys betweeh these functions. "

Formulae for the trigonometric functions of sums and products (using De
Moivre's formula).

Formulae for the transformation of sums into products and products into
SUms.

Trigonometric equations (acos x+ b sin x + ¢ = o).
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Alpgebra: Revisiom of the trinemial. Yolynermials and rational fractions.

General study of Timectioms: Definitions, perityy veriod, direction of
variation, prub;lc renresntation.

Iimits: DeTinitions. Statement of accepted theorems on limits.
Indeterminate forms.

Continuitr. rroperties of continuous functions. Inverse function of
a strictly monctonic function over a closed interval.

Derivatives: Definition nf the derivative for a pariicular value of

the variable.

Terived fumetions. Celeulation of derivatives. Relation with continuity.
Derivative of comround and inverse functions. Succes ive derivatives
Rolle's theorem and theorem of finite increments. Differentials.
Differential notation of derivatives.

Apn lication of derivatives to the study of variations of third end
fourth order functions, cuotients of two binomials and Iunctlons of

the type?

* : _
Y NNCINENC

(For this purvose, a brief study of conic sections, geometiric definition
and parameiric represent;tion).

Primitive functiong: Definition. Zxomplea. Concept of integrals linked
with the concept of area. Elementary properties. Formula of ths mean.
Logarithmic functions? ¥apierian logarithm defined as the primitive

zero for ¥ = 1 of the function 1 (x,fo ). Logerithms to base 10.

e
application to compound” interest and annmuities
dxpeonential function ze an inverse function of log ,%.

Dlerentary 'hilosonhy

Human culture. Science, technology, art, religion. The meaning and
value of uhilosophy. )

lzthematics, chiect and method. llatkematical reasouning.

The experimental method. Thz determination of facts and the establish-
ment of laws in physics,biology and sociology.

The mathematical interprétation-ofrexperience. Approximation and errors.
Induction and prebability. Statistical determinism.. Statistlcal laws
in physics: biometry.. The establishment and the use of statistics in
sociology. ' S

History. Ceusalitv in historv. The historical spirit.

FPsycholozy; object and methods. Heasurement in peychology.
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Law: The individual -n~  zociely

The family: Family 1ife and morality.

Zthies =nd ecenomic life. Work. The division of lahour. The mezning
and value of work. Frofessional ethics. Tecmolory and cultures

Lcononmic FDO“T"“hﬁ

Econcmic gsography, object and mathod, relationship with geograrhy,

[

political economy and statistics.

World factors of production and consumption. The econdmic orgesniszation
of the world; the capitalist and soclali=st systéms,‘the'World;markets.

Mhe under—developed countries.

“The technical foundations of economig. life: Sources of energy, indus-—
trial 1ife, agricultural producticn, the Chle shlpplnr and a1r trdfflc
routes.

he ngut cconomic powers: The United States, the USBR and Great Britain;
two evamrles of economiz: writhin the Common Markets Prance =nd West
" Germany.

Tnslish

Eu

ectod passages from great fnglish and American writers of the nine-
t%e th znd twentieth centuries. ' ’ '

lementarv economics

Definition oFf and necessity for Leonomics. Facts and methods.  The
history of economic 1deas. The pro—scientific period, the classical
period and the moderii”uEriady

A gtuldy of competition. Bupply and demand.

Tgomomic transactors and transactlons from the view-point of national
accounts. S :

TI. STuPI0TICAL SUSIHCTS

Btatistical metnod

‘Methods of compiling statistics
Definition and sim of statistics. Field of applicatidn.

Statistical unite and otgulst*cal sets.

Kethods of ohﬁerv tion: Censuses, partial surveys and samnle
surveva.
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Means of observation: -uestionnaires, interviews and other methods
of collecting data. . .

Classification of datas -wmalitative clessification: Codes and
nomenclaturass. -uantitative classification: determination of
categories.

Manual and mechanical data-processing. Bditing of returns.:

Presentation of results: Tables and graphs. Various types selection
of the most appropriate methed of representation. '

Index numbers: General remarks, principal types. Formulae in common
UsSEe.

'PractiCélfprbbléms'of construction.

Elements of statistical analysis

"Study of - simple statistical series: frequency distributions.
“Graphic representation. : ' : :

feasures of central tendency: Median, mean and mode.

Measures of dispersion: . Range, interquartile deviation, median
deviation, mean deviation, standard deviation.

Curve and index of concentration. e L i B

" Methods of smoothing: Graphic; mechanical (moving gverages).and,
curve-Titting (llmlted te the stralght line).

Brief study of time series’ Structure; analysis.

Stoothing. Simple methods of eliminating seasonal variations.
g

Elementary calculus of probabiiity

Elementary theory of combinatorial analysis. The concept of
probahility.

Probability of a simple and 2 complex event. Ayioms of tetal
and compound probabilities.

Study of random variables limited to finite discontinuous varlables
Law of probability; expectation and momenis.

Tre Bienaymé-TchebychelT inequality.
The binomial lsw of chrracteristics,

The apulication of the concsept of expectation to games of chance

Applied statigtics

Demography: General introduction: definition and object. Fopulation
of the continents and the principal countries.

State of the population - various types of structure.
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Population movement: Birth rate, fertility rate, stiil birsh rate,
death rate and infant mortality rate. Crude annual rate of increase.

Mathods of carrying out population censuses (compleﬁe coverage, .
sampling) . o

Conducting of censuses. TIreparation of the survey, base -document,
pilot survey. Centralization and checking. Processing and interpretation
of data.

Compilation and puﬁlicatioﬁ of statistics.

Different population categories: de jure populaticn dg facte popula-
tion, institutional pepulation. Won-indigenous population. Urban and

rural population.

Natural movement of the population. Vital statistics ¥egiztrations
Administrative or¥ganization. DPopulation registers and card indices.

Migrations. Definitions: Internal, externsl, seasonal, tempurary and
definitive migrations. Hethods of observation.

Agricultural statistics

General introduction: Role and iﬁportaﬁce of agricultural statistics.
Different types of agricultural surveys.

Principal methods of recording data: Administrative — censuses -
gampling. ' ' : ' .

licdel sampling plan. Panpling fraction.  Sampling stage.. stratification.
Difficuities. Usefulness of objective measurements.

Generalworganization of an Agricultural survey ~ definition and .
principal concepts.

Haps, éﬁotdgraphs.

Survey techniques: Selection of the gample. ~estionnaire.
Activities in the field. Sﬁatistics‘of structure.

Statistics of productifity..

Processing data._lUse of the ﬁlahimeter:'iﬁét%anical data processing.

Price statistics

Ohservation of prices at Aifferent stapes of -mer¥etine, Retall vorices,

Wholesale prices and household coasumption prices. Indices. Model
tudgeis.
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Foreign trade statigtics

m

Bacic definitions. Homenclature. Orude and rectified indices. ‘lhe
terms of trade., The halance of trade.

Lt tbe end ~f the T Pp*ratorv year

" Entrance examination for the statisticiens' course, firet vesr

Regquirements

SUBRJECT © Duration Co—efficient

I. Txaminations in general subjects

1 A gomposition on a general topic 3h i 4

2. Ilathematics Ah 5

3. lconomic Geography 2h 3

4. Llementary Zconomics T R L3

5. Pnglish 2h 2
IT. Exeminations in statistical subjects

1. Cempilation and presentation of 7

© statistics 3k B

2. Statistical'an&lvsis 3h

3 The calcoculus of rrobahility ' : P

4. Applied statistics 2h e w3
TII. Fark fup the courss U e R
IV. General mark e R &

Total oL i A0

Bach examination being marked out of 20, the minimm of marks

required is 400.

A bonus of 60 merks will be awarded to cendicdates who have passed

the second paru of the Baﬂcalaurbnt. This bonus will be included in the

cmlculatlon wf tpe total number of margg obtalned.
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3 FIZLNT YOom
Hours of lectures and rractical work
o Practical
R b o7 . ) Lectures work

I. Hathematics
.fhﬂlzébfa“and An&lysigm ) L . ,SQ, ) _ - 40
__Calculus of Probebility o5 25

IT. 3Statisticsl Kethod

Compilatien of Statistics . - o ..25 T 20
Statistical Analysis 25 20

IITI. Applied Stetisties T

Lemography 20 15
Social Statistics 25 ' 15
Technology and Agricultural Statisgies. - 30 15
Producticn andAprade Statistics . '"" §§”‘ . ,; “““”ib
Price Jtagistics Sl e e 5

Financial and Monetary Statistics 1 5

IV. General Economics ‘40 - 20

V. Egconomic Geoszraphwy 25
VI. Other subijects -
Flementary Tublic Le=w, Government -
organization 15
“friczn Sociglogr 2¢
e .

Physicéi"Education o v o - . 30

Total | 380 220
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Al pebra and Analysis

Polynowials: Buclidean division, divisibility, division by x - a.
Division according to increzsing powers. Polynomials with several
variables.

Rational fractions: reduction to simplest terms using complex
numbers (C) or real numbers (R). '

Al gebraic equationss eliminstion, transformation and reduction of
degree. Relation between the rooitsg and coefflcients of the
polynomial. Symmetrical polynomials.

Functions of a real variable: ZElementary theory of limits, statemesnt
of general theorems on limits and operations involving them. BEBquivalent
functionsy infinitesimal and infinite functions and functions of in-
determinate form. Continuity. The direction of variation, statement
but not proof of theorems on continuous functions, monotonic functions,
inverse functions, power functions, inverse trigonometric functions,
compound functione. DTerivatives: First principles, relation with
continuity, calculation f derivatives, Rolle's theorem and theorem

of finite increments. Taylor's forrula. Differential. Primitive
function. ' ' '

. - . X X . .
Study of functions: Functions lcg x, logax, ¢, a~, power. Hyperbolic

functions.

Limited developments. Applications.

Blements of the integral calculus: Finding common primitive functions,

properties of indefinite integrals, general methods of intégration.
Simple integrals, method of calculation. “xtension where the limit
is infinite, or the function is infinite at one boundary of the
interval.

Complex functions of a real ur complsx variable, derivation and

integration.
Brief study of double integrals (Cartesian and polar co-ordinates).
Wler's functions(< and ). Relations.

The calculus of probability

Combinatorial analysis.

The conCept cf probability. Definifion and fundamental axioms.
Probabilities of hypotheses, Baye's formula.

Digcontinuous and continuous random variables. Laws of probability.
Distribution function ard probability density. : :
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~ Central =nd non-central moments. Bienaymes inequality.. The law of
larze numbsere,

—~ The commoncst laws of probability: Zinomiale, poisson, normal.

- ?WpfdimehSiOnal rendon sariaples. Dependence in Frobability.
JT. STATISTLCAL

and Indices

~ Definitions and object of statistics. rField of application.

- Statisticel units s=nd statistical sstu.

Methods of cobservation: Censuses, pariisl surveys, sampling.

Means of observetion: suestionnaires, interviews. and other procedures

used for the collection of data,
- Cla581fi"""* n af degas ‘wmalitative classification: Codes and

nomenacla tbra . QuﬂntTt CEAve C‘&S%lflCuthnv datm%mlnatlon of categories.
- HMenual and meohanl cal data--processing. Eﬁltlng of returns.

. ) ‘ ) ;é ‘
- Presentation of results: Tahles and graphs. Varicus types, selection

of the must appzroonriate method of presentation.

Statistical indicest Definition and construction.

utﬂ+“ rtical analysis

— Usivariate an’ bhivariate siatisticzl series. Fregquency distribution.
’ The problemn of raduvctic. of data,

certral tendeuey’ Mediany mean and mode.

- Chrozaooe oo o of
— Chopacteviatice of dispmisiont Hange, interguartile range, median
deviation, mee- Ceviasion, stendara deviation and scatter co-efficient.

- Charactersoiier ol Torm. Cusve =22d iadexr of concentration.

-~ Cupve fiutings Meuual, nechanical and analytical methods.  Method
of least squares applied to the straight line.
Introduction to come Tundamenta]l distributions: Normal, binomial,
Poisson and Pareto. [Hlewentary characteristics of these distributions.
Determinasion ol their ‘chopachorisilic paramstsrs. Use of tzbles.

(‘rﬁphjﬂ 'T;-LUL;
ship between the two charact
calculation of co~effiiients.

v of bivariate =2t tistical series. Measure of the relation=-
teristics, contingency and correlation

- Dtudv of {ine series. Dtructure. Analysis.
N [

Demonstration of geqeral trend , of ssazsonal compeonents and the
cycle, Comparigon of two tlmo seriess graphic and numerical
comparisons.
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IIT, 4PTLIED STATTSTI6
,Demoggéphx

General remarks on the evolution of a populationﬁ State of.the popula~
tion. Population movement. '

Enumeration of the population: Census procedures, sample surveys.

Base documents: Their compilation, cenitralization, processing and
results.

Adaptation to African conditions. Problems presented by the surveys.
Analysis of the results of a census: Definitions, concepts {urban and
rural pupulation).

Categorles of populatlon%. Distribution according to sex, age, marital
status, nationzlity, .ethnic group, etc. Fopulation pyramid. Aging
of the pecpulation. Teononically active populatlon-' Individual )
occupations, collective activity, unemployed, seasonal workers, stc.
Housing, statistics of households, families, polygamy, number of
children, etc. Statistics of populatlon movement? bystens, present’
organization and base documents. MNethod of nrocessing. TProvisional’
results. Marriages, divorces., Births: Live births, still-births,
death r-tes and fertility rates. The average age of mothers, etc.

Deaths: Death rate, death rate by sex and age, infaontile mortality,
crude rates, revised rates. Causes of death. lMortality table.
Prebability of dsath at any particular age. Survivors, expectation of
life.

Demographic growths sross and net retes of reproductions Rate of in- -
crease. Methods of calculation.

™

Pemographic forecasts. Lconomic problems and population problems.

Social statistics

— DBducation and health statistics. Processing and interpretation of
reports and documents compiled by the Ministries concorned.:  Ey-
vroducts of demographlic surveys.

- Employment, labour and W@gﬁ statigticss Number of persons employed
by branch of activity. ®Seasonal labour. The problem of under—employ—
ment. Unemployment. Working hours. Sources of 1nformat10n.

Barnings: Different categories, budgets, subsistence'level. Nominal
and real wages. Fringe benefits. Soclal security contributions.
Aggregite salapries and wage structures. Source of information.
Tngustrial weges and civil service salaries. Surveys and estimates.
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- DStatistics of family budsets, consumption and income:®

General remarks. Object and importance of household consumption and
income. Sources of information. Overw-all estimates, direct surveys
(urban areas, rural areas). Difficulties of observation. survey
technique. The usefulness of surveys of consumption: ¥ood balance
sheets, nutritional statistics, level of living. Constitution of

a household consumption price index.

Aericultural technology and statigtics

Agriculture as an economic activity.

The natural factors of agricultural production. The Yuman factor,
agrarian structures, cultivation technigues in Africa.

Study of the principal animal and vegetable products of Hept Africa.
The marketing of preducts, organization of markets and agricultural
co-cperatives. The State and agriculture. Rolérof the départments

concerned.

General Remarks on agricultural stetistics. Basic statistics and
current statistics. Concepts employed. o

Methods of surveys giving complete coverage (caﬁsuses, administrative-
methods) . ' S ‘

Sample surveyst ‘Inguiries on area and yield.

Surveys of livestock-ralsing (numbers, production).

Surveys of agricultural labour. The azricultural population, study
of employment arnd under-employment.

Survey of agricultural prices.
Agricultursal indices.

- FProduction and trade statistics

Statistics of primery production {forests, mines and diarries, fishing).
Utilization of government documentss Ixtraction.of data, examination
of veolume and control.

Industrial and commercial statistics: Definition and condepts. Sources
of information. Nomenclatures-of ccllective zctivities and individual
occupations. Card indices of establishments. Surveys and censuses.
Indices of industrial production. ~

Domestic trade: Distribution chains, markets, supplying urban centres,
difficulties of observation, surveys envisaged.

Foreign trade: Definition, Customs systems, base documents, nomenclatures,
products, countries. Coding of documents, processing snd presentation
of results. Index of volume of foreign trade.
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Pripa statistica

-~
i

Dafinition of rrice from the eccnomic viewpoint.

,s_sateroriﬁs of »rices: Prices at different gtagss, free prices,
prices, market prices, cost prices. Observation ol prices:

Means, difficulties.

Price indices. Corperison of priceg. in time and spaca.

Prices of buildins materials, production prices, wholesale prices,
retail nprices. R : . )

Family consumption nrice index. .

Financi=l and monetary statistics

Public finance. Bud.=ts, budgétary regulations, classification of
income.and_gxpenditure.

Taxes, fiscal statistiocs.
The Treasury, corresponding institutions.

The bank. of issue. .
Credlt agenclen. The siftustion of benks, the circulation of currency,
_cr011+ transaculons. ' - o

Available funids.

Monetarv sexchanrse cnd parity. Zxchsnge control.

Gold and fereism currency. Compuny formation. Cavital increase -
stocks and sheres. Introduction to stock exchange statisiics.

Utilization and extroction of dats from budestery, fiscal, trust-fund
and hanking documsntation, etc. ' N

IV GENEsL

General introduction: The;dbject of economics, economic nethods and
facts. ’ :

The economic behsviour of the qulTldudl Veeds oods, utiiitr, cost
] k] oo ?
value, capital, aavlngp\

Organization of national economlc activity.

Bconomic systems: "feuddl" economy, cottage 1ndustrv, capltnlism,
corporative economy, guided ecconoay, planned economy snd collectivist
SCONOMY . s a SIS : -

Fethod of anzlysis of nstional economic activity - national accounts
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The factors and unitz of —roduation: .labour,-demographic, econonic
and legal aspects.

Investwent: Dsfinition, uspe
types. Price formation. Dets
forms of the market and pri

prices. State intervention.

ctas an’ financing. dnterprises — various
ermining factors: Demand and supply,
ixing., Distribution cosis. HAgricultural
rices in a gulded economy.

Formation of income: Salaries, interest, profit, unearned income.
Distribution of national incomse.

v, BOOMOTLC GUOCRAPLD

Developing countries in the world. The place of Africa. Trade links.

Wesy Africa:  The physical backfround9 populatlon, mode of life.

sgricultural production and 1its ﬂroble‘ns. Communicat*on routes and
trade. Problems of industrialization. uxamples of Alrican States.
Cther examples of devsloping countries.

VI, HWISCELLANECUS

ulementarv public law and government:organization

- Government organs -~ constitutional class 1f1cat10ns. The legislature.
The exscutive. Belations hetween the esuthorities. The exercise of
legislative vpower. Otatutory instruments. Advisory hodies.

- Govermment organization — the concept of public service. The
sdministrative orsanization of the State. fublic institutions.

- Means of action of the administration.

- Jurisdiction: Tribunaux administratifs and the government legal
department Jurisdiction of courts.

— Conditions of employment in the government service. Organic
provision. Legael situation and career of civil servants.
Disciplinary system and responsibility.

. The administrative organization of the Ivory “oast.

African Sociclogy

- Introduction. Relationship between man ‘and his. natural environment.
The various geographical environments in West Africa,

— Population structure: Races, ethnic origin, tribes, clans, family.
Courts that judge civil e=2 ses in which a public aythority or the
administration is involved (Petit Larousse
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Languages.

Social geography of ¥Yest Africa: System of ownership of means of
production, methods of development. Pslitical orﬁanlzatlon of tradi-
tional societies. The mﬂgor tynes of traaltlonal 5001et10s.

Family and society: The extended family, the nucleus of the famllv,
polygamy. Situatien of members-of--the family.. . Different systems of
relationship. Descent. Hatrimonial structures. Inter-family
relationships. Birth rates, fertility rates and death rates.

Religions: various religions and the gecgraphical distribution of
religions in West Africa.

Housing: The village, different types, functions and ‘organization.
Housing and the natural environment. The family. Social and
religious aspects. .

Problems of urbanization. WNew classes, manpower and: Ammigration,
housing. ©Social disorganization. New scales of value%.




E/CN . 14/CA8.4/5
Page 24

At the end of the First Year

Fnirance examination for the Second Year of the Cou:se'

Examinations o Co-afficients

I.

I,

I1T.

Iv.

V.

VI,

Vi1,

VIII. General Mark

Mathematics
A) gebra and Analysis
Calculus of Probability

" Statistical Method

Compilation of Statistics . 10
Statistical Analysis ‘ 12

Applied Statistics

Demography

Social Statistics

Technology and fgricultural Statistics
Production and Trade Statistics

Price Statistics

Financial and Monetary Statistics

B~ O Y N

General Beconumics

Eeonomic Geooraphy 4 6

Miscellaneous

Government Organization
LAfrican Sociology

Modern Languages

Mark for the class-work

e R

Total 100

Zach examination is marked out of 20, The required minimum of

marks is 1,200.
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C. SECCHED YHAR

Hours of lectures =nd prazetical work

S o Practical
SUBJECT o Lectures ok
1. Uathematics
Additional Algebra and Anélygis ' 50 U RG
Calculus of Zrobability 05 25
II. 3Statistical Hethod '
Statistical fAnalysis 40 25
Sampling Theory 25 10
ITI. Zcononics
Genera]l Economics 40 20
"Economics of Tropical Countries ' ‘ 20 10
IV, VNational dccounts 3 25 _ 10
V. Miscollaneous - - - - o L L
Elementary Commercial Lew - 15
Mechanigal Data rrocessing : 20
Organization of a Statistical Service 10 -
Modern Languages ' - 40
Physical Education . 30
Total " 310 180

€ e o A e | e i S 2= b b T, it T e - i
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T. TAPHTLIATICS ‘
S Additional Algebra and bnplvsis
Princirleof vectorinl space. Linear applications. .Mairices, determinsnts,

linear =qustions.

Yumerical series - condition of convergence. Series of positive tprﬂs,
comparison of a series of p051t1ve terms and a simple 1ntegral. h

Comparison of series. Cauchy and d'&lembert's rules. _Hbsplutely
convergent series. Series of real terms, not absolutely convergent.

Power series — convergence, operations. Development of a function
intc a power series. : : :

Functions with several variables - partial derlvatlveb, total differentials.

Formula of finite increments and Taylor's formula, Homogeneous func—
tions. Implicit functionz. The extreme. :

Differential equations® First order, with geparable, homogeneou%,
linear and Lagrange's variszbles: second order leading to firsi order and
lingar type; numerical caleulation; approximation methods of calculating

zerns of a function.

Calecunius of preobkability

Further study of the laws of vrobability: Multinomial lsw, hyper-—
gecmetric law, uniforr lsw. :

Convergence in »robability. Hence,
i

nce, the law of larse numbers. <tudy of
lavs of estimation. "Siudent's lay”

v Chi - gouared law. Use of tables.
IT., oTATISTICAL ¥ETFOD

Statistical fAnalysis

Theory of estimation: General aspects, random numbers.

Selection of samples in a finite po“ulutlon and under a la Of probabllity.

Characteristics of samples: Laws of probability and moments of these
laws.

Estimators — properties, examples.
Point estimation — Darmois's inequality. Maximum likelihood method.

Tests of hypothesess Test of one simple hypothesis against a single
zimple alternative.
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Test of . a parametric hypothesis againet a simple alternative, Application
to the case of a mean, a vsriance and a frequency.

Chi - squared test. Various applications.

Introduction to design, experimental design. MNethod of random blocks.

Latin square. Analysis of variance and covariance. lleaning of a
correlation coefficient.

- Sappling Theory

General remarks on the random methoed.

Sampling frame, selection of samples, elementary sampling.

One-stage sampling with unequal probability.
Stratification.

Estimation by the quoiient method.

Cluster sampling.

Two-stage sampling.

Errors - sampling errors, errors of measurement.
Non-random sampling methods.

Examples of sampling plans.

Processing and publication of results of a sample survey.

III, ECONOFICS

General Dcornomics

Money — functionz and forms.

Credit. The banking system.

General theory of money. Shares, infletion, daValuetion;
Monetary policy.

International trade: Balance of trade, the balance of payments,
exchange and wariations in rates of eXchange.,

Economic fluctuations: General economic equilibrium.

Eeconomics of tropical countries

Tropical Africa ameng the tropical countries and the under—developed
countries,

Manpower and resources. Labour, land and cepital within the traditional
framework. R S A :

Sectors of activity: Agriculture, government, trade and transport,
industries and mines. Modern and traditional feorms and scope for
developument.




E/CN.14/CAS.4/5 -
Page 28

Foreign relations: The economie de traiteL{ financial aid, monetzry zones,
intra~African solidarity, international co-operation.

Development plans: Disparities in development in the world today.

-~ Agencies and mechanisms of development in the main advanced econcmles:
Western Furope, United States, USSH and Japan;y

— Motive forcez of and impediments to the present efforts of the
leading under—-developed countries: . China, India, Bgypt, Brazil, etcs

~ Principle of a development policy: Methed of planning and selection -
of objectives, political conditions for mobilizing national resources,
training of personnel for development, organization of government
departments, enterprises, markets and basic communities; selection of forei-
i Lortherss '

IV, NWATION:L ACCOUNTS

Definition and object. Higtorical account of the work carried out in
Tropical Africa. o

Three aspects?! ZIZxpenditure, production and income.

Criteria, definition and concepts. Difficulties in Africa. The stand-
srdized Anglo-Saxon — United Fations systems. The French system.

Stock—taking accountancy: Human resources, natural resources, infras-
tructure and capital goods, indebtedness. _

Accountancy of transactions:

- Transactions in goods and services: products, wagss and salaries,
fluctuations in stocks.

— Transactions concerning transfers.

~ Transactions concerning indebtedness. _ _
Categories of transactors:  Enterprises, government, households.

Accounts of transactors: Operation, apmropriation, general balance
sheet. e ' . ‘

External account.

Combina+tion of accounts of transactions and accounts of transactors -
tables..

Main agegregates.

Utilization of accounts.

Practical study of the most recent accounts.

;/ The export of primary products and the import of manufactured products.
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V. LIS3CTLLANEOUS

Blementary commercial law

Introduction. The law, jurisprudence, ngreements.
Commercial ‘contracts, merchants, companies.
Clagsification.

Banking and stock exchange transactions. Introduction to stocks and.
shares. :

Hechanical data processing

Mechanigation of the accounting ancé statistical services in govern-—.
ment departments,

Base documents. Calculating machines. Punch card machines.

Organization of work sequences. Mechanical listings and returns.

Orgonizetion of a statistical service

Different types of organization (centralization and -decentralization). -

Organization in Africa (funds, persomnel and equipment, activities,
programmes of statistical development).

International organizations concerned with statistics (nca, Fa0, IIO,
and CCT& ete.). o S _

Statistical co-ordination. Statistical secrecy.
The internal organization of a statistical service ﬂpersannal;wm,q_

conditions of service, budget, administration snd publications).

o
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At the end of the Second Year

Diploma for Statisticians Reguirements

Examinations . _ Co—efficients

I, JMathematics
Additional algebra and Analysis _ 10
Calculus of Probability 10

IT, Staotistical Method

Statistical Analysis ‘ 16

Sampling theory 12

11T, Econcomics
Genera]l Bconomics

Economics of Tropical Countries

IV, National Aecounts 7 et . o

V. Miscellaneocus

Elementéfy Commercial Law 4 .
Mechanical DPata Processing 6
‘Organization of a Stétistical Service 4
Modern Languages 4
VI. Marks for the course 6
VII. General mark 8
Total 100

Each examination is merked out of 20. The minimum of marks

required is 1,200-

B
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I, STATISTI nL TRAINIFG CENTQH, ACHIMOTA

BQOCHURELM

The éfétiétiéaiuTréiniﬁg'Cenfielatlﬂcﬁiﬁé£a; Ghana, is a proJect in
the programme  for regicnal co=opersztion in statistical training in Africa.
It is intended to-provide training facilitiés for middle-level staff in
the statistical organization of West African gdvéfnmenfs. It provides an
- intensive course for ome academic-year 'in elementary statistics and related
slbjeots.  -Special emphasis is placed on prastical aspects of work as carried

. out under local conditions,

The Centre opened in October, 1961. Details of the facilities provided

., -are-given in the following paragraphs and it is hoped that countries will

make the fullest possible opportunity for improving the strength and
efficiency of their gtatistical personnel. i

At the First Conference of African Statisticians, beld in Addis Ababa
“-in September 1959, it was recommended that the United Nations Economic
Commigssion for Africa should take the initiadtive in providing adequate

training facilities for niddle-grade non-professional .statistical personnel

- througihout Africa. The 0L znd the Government ol thn nave co-~operszted
in establlshlng the tralnlng centre at Achlmota to meet the needs of Ghana
'and other Engllshmspeaklng coun+rles of the West Afrlcan reglon 1n this
respect. The Centre is sponsored by the aovernment OL Ghana and DUnited

' Natlons, actlng through the Economic Comm1551on for Afrlca, Wlth the co—
H”0peratlon of the Food and Agriculture Organlzatlon, the internatlonal
Labour Office and other interested specialized- agenc&es of-ﬁhe“ﬁhlted
Nations. The over-all responsibility for the Centre is:vested in Advisory

Board consisting of the following members:

The Government Statistician, Ghana (Chairmaﬁ)'.
4 Representative of the Executive Secretary of the .
United Nations Lconomic Commigsion for Africa

The Resident Representative of the United Nations
Technical Assistance Board, Ghana .

.
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The Director of the School of. Administration,
Achimota, or his representative

The Principal Secretary (EZstablishments), Ghana
or his representative

The Director of the Institute of Statisticsy - .
University of Ghana, Legon, or his representative

.. The Director of the Centre.

‘The courses are open to personnel of the statistics -office and other
government ‘and ‘quasi-government bodies in Ghana, Nigeria, Liberis, Sierra
‘Leone and Gambia. - Suitably qualified mnglleh—speaklng candidates from

other African countries will also be welcome,

- The United Nations is making available a linited numbeér of fellowships
to enable trainees from couniries other tharn Ghana to zttend the courses.
' Information about the nature of the fellowships is given below. ' It should

be noted that final respomsibility for the acceptance ‘of trainces under this

.. -scheme rests with the Executive Secretary of the United Fations Economic

- Commigsion for Africa.

\Admlnlstratlve arrangements=

_  For admlnlstratlve purposes the Centre is attached to the School of
_.Admlnlstratlon/Unlver31ty of Gnana, where acconmodatlon, medical and recrea-—
' t}nnel f3011;t1es are prev1dea. _The full eee31on extends from October to
ijune ﬁith'breake et Chrietmes eﬁd Eastei; Sﬁudents'from eutside‘Ghana may

eieﬁain in their aecommedatien at the College-hoetel_duringrtheee breaks.

 Bntrance requirementss.

‘The trainses are required to take an entrance test arranged by the
' Director of the Centre im the subjects Engllsh and Lathematlcs, of

approximately School Certificate standard.

Curriculum:
1. Engllsh

A. Grammar and Structure

Countable and uncouﬁtable noﬁns‘
Tenses of the verbd
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Words .of Quantity - o EmLL D aa e
Participle and infinitives :
Direct and infinitives
Direct and reported speech - _ :
Word order e
Numbers prepositions LR e
Phrasel verbs

Phrases and clauasss

Synthesis

Colloguial (Social) English .

Meeting people for the-first time
Parting greetings

Introducing people

Responses involving 'yes'! and 'no!
Making pollte requests

. -C. M
k.Comp051t10ns

2, French:

Sumnmaries and'Cdmprehen31on
Simple official letters, reports and memoranda. .: . .

The course aims at equipping students with a ressénable

_ reading knowledge of -the language.

3. Mathematics: R e

1.

2,

3 -
4

5e

Indices and logarifhms - basic rules of indices,
Cmiltiplication, division; and extraction of n'P
root of expressions by means of logarithms; theory

of logarithms, """

cube roots, reference to the use of Barlow's tcbles.

Substitution and change of subject of formulae. Limlts

and the uge of summation symbols.

Permutat1ons and comblnatlons. Blnomlal Theorem — expansion

by means of the theorem, determlnatlon of greatest termyetc.

IIntrodugtlcn_to series, A.P.:G¢Pi H.P. summation and

determination of nth term, no. of terms, etc. of such series.

Use of tables of squares, square roots, reciproCals, cubes,
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Cartegian Co=ordinates, dlstance between-Q pts.

4 ﬁ,lkA 1

The straight line: equation of line in gradieﬁpﬁﬁ?im,

intercept form and general form.

Parallel and perpendicular straight lines.

The circle: ZEquation, centre and radius. . "'

Conditions that general equation of second degree represents

cEe

Trigonometry: Definition of the cifcuiar‘functiqns of 90°.

Simple problems on height and distances.
Relations between the ciroular functions; simplééidentities.

Definition of circular functions of the general angle.

Determination oflaws from experimental data.

:Loggriphmgq;differentiationm

Calculus: Differentiation of rational functions and-simplé

Application of the derivative to tangents, maxima and minima,

calculation of rates and errors,

Introduction to Integration.

‘The expotential function: = Definition and . differentiation.

g

———

Integration of expogential functiom,. x - -

Approxlmate Methods of Integratlon. - Trapez01dal and

Page 34
Equation of a curve.
a circle.
- trig. - functions,
Slmpson's Rules.
4. Elementsg

of Economics:

The subject of economics. - : -

Problems of ch01ce, productlon pos31b111t1es, factors of produc-
-tlon, laws of return, types of economic organlzatlon, ba51c
{concepts and measurement of natlonal income.

" Business organization - typ§5'of'buslness unlfé, the size of

Y the firm.
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FElements of the theory of demand.

Markets, demamd and supply curves, supply and demand relationship.
Concepts and measurement of elastlclty of demand.

Marglnal utlllty and indifference curves.

Cogts, costs of productlon, prices and output under perfect
_comoetition and cost, price and output under'moh0poly;
determination of the mationel income; the distribution of

income, nature and funotion of money. Selected problems of
economic. development. Meanlng of development. Naim features of

. less and more developed countrlee.' Cases of development

pOllCleS-_;
TECHNIC.AL COURSES:

”1. Elementany Statlstloal Methods

The meanlng and uses of statletlcs.-

Statistics. as a method of research.

Errors of method and 1nterpretat10n.

Statistical 1nvest1gat10ne Determlnlng the purpose.'
Definition of unlte.

Preparatlon of dummy reports.

Preparatlon of questlonnalres and schedules.

Editing of questionnaires. T
Cla851float10n problems,

Use of 1nternat10nally prepared olaeslflcatlons.
Dlstlnctlon between populatlon and sampleg.

, Measurements of central tendency. |

. Arithmetic, geometrlc and harmonic mean, medlan,‘mode.
Measurement of Dleper31on and Skewness.'
Flementary probablllty.' 7 ‘7
-Addition and Multlpllcatlon theorems.
Meaning of 1ndependence.
Conditional probab;llty._

a.

Random varlablee.

N

Mathematlcal expectatlon of random variables and their functions

Moments.
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The binomial distribution. The moments of the distribution.
The normal distribution.. The standard form. Normal variates.
- .Useé:-of table of areas undeéer normal curve. Nbrmal'aﬁproximation to
binomial distribution. '
The Poigson distribution. Momentsréf the distribution. Use of the
“distribution.
Fitting of binomial, normal and Poiggon distributions to empirical
data. @ -
, .Samp1ing‘theory. Concept. of randomness. Random numbers.
Sampling with and ‘Without replacement. Sampling distributings or means,
- proportion, differences and sums. Central limit theorem:

Estimation theory. Estimation of parameters. ' Concept of bias.
Unbiased estimates of means, proportion and variances. : Concept- of
efficiency. Efficient estimates. Point estimates. Interval estimates.
Confidence intervals for means, prdﬁdffiﬁh%;"Ei%fé%éﬁégg'éﬁﬁiﬁ%ms.'

Tests of hypotheses. Null-hypotheses. Type I and type II errors.
Level of significance. Hypothesis and its alternativei One~ and twow
tailed tests. Tests of means and proportions. Test of differences
and means and préportion. Operating characteristic cutvess

Small samples. '"Students' t distributioh;7Conéeptf6f7ﬂegrees of
freedom. Use of 1t tables. Confidence intervals. -Test of hypotheses
for means, and differences of means and proportions. =

The Chi-square Test. S

Time series. Componehts of time series,'seaSOnal,fcycIical and
irregular. Bstimation of secular trend. Semi-sverage method. Moving
average method., Least squares criterion. Trend éstimatioﬁ'ﬁy'
analytical zpproach. Normal equations for a siraight line. 'Shortecut
methods. .Interpolation .and extrapolation of trend values.'*Concept of
seasonal fluctuations. Methods of estimating seasonal fluctuations.
Computation and seasonal index. Specific aﬁd‘tyﬁiéal seasonal.
Adjustment for seasonal fluctuations. Scatter diagrams. Fitting of
a curve in a scatter diagram. Linear regression. ‘Standard error of
the estimate. Concept of curvi linear regfession. Concept of multipls

regression. Coefficient of determination and its meaning. ~‘Coefficient
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of corpelation. Helation between coefflclent of correlation and

regression. Test of statlstlcal 51gn1flcance of coefficient of

“gorrelatioh.” Flsher s Z transformatlon. "Calculation of confidence

Linite.

“Varlance of regress1on coefflclent._ Statlstlcal significance of

--lregre551on coefflclent. Concept of multlple and partial correla~

_‘tlon coeffaolent _ ank correlatlon._ A83001at10n between
‘ Hattrlbutes. o x 2 contlngency tables., Calculatlon of the degree

_;of a55001at10n. The aegrees of freedom 1n contlngency tables,

Sample Surveys

PP

Sample Surveys — Why Jo We Use Them?

~The idea,of'sampling; - Bample surveys versus complete enumera-—
tion’ censusess: "Some historical comments. The sampling design.
The main problems of. sampling: the accuracy of the results.
Sampling.error and biag. The use of supplementary information

provided by censuses to improve the accuracy of sample surveys.

Basic Notions ¢f Sampling

Definitions of population, unit of pcpulation, sample, sampling

frame; sampling fraction, randem variable, population value,

- .estimate. - Demonstration by means. of simple examples.

' Equal Probabillty Selection

Recapltulatlon of the elements of probablllty theory. Selection
of the sample with reylacement and without replacement. The
number of possible combinations. --The-prebability of selection of

a.given-unit. -

Measures of the Sampllng Error

Demonstratlon of the equal probablllty sampllng procedure

" w1th estlmatlon of the populatlon mean and total value. Freguency
: dlstrlbutlon of the sample mean.. Varlance and standard deviation

] of the sample mean._ The‘concept of confldence_lnterval.

b b o A ke s v o g e i L e i et g
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Simplé Handom Sémpling;

Definition.. Selection technique. : How e use the table of

random nusbers? Systematic sampling. Conditions for systematic

sampllng to be eqplvalenn to 51mple random sampllng, and condi-

tlons when thls metnod 1s recommendedu Llst sampllng and area

sampllng. Slmple unblased estlmate of means, proportlons and

,totals from ‘the sample. Ca]culatlon of the standard errTroT.

_ Calculatlon of the sample 51ze, Uee of supplementary information

to 1mprove the precigion of the results, Ratio estimates.

Stratified Random Sampllng.

A T -

Deflnltlon. Low does tae stratlflcaulon improve the precisgion

“of ‘the results? Stratum and domain of study. The allocation of
‘the sample into strata. Proportional stratification (constant

 sampling fraction). Varisble sampling fraction. The method of

estimation from a stratified sample. ~The “gain of stratification:

calculation of the starndard &rror.

Definition. - Characteristics of the two-gtage selection
technigue. = Firsi-stage unit and sampling form. Second-stage unit
and sampling"frame. The estimation proceSS;“'Arithmetic mean

remains unbiased estimalor.. What is the: effect of two-stage

. sampllng on the standard error? The role of homogeinity in

;Hde51gn1ng mult1~stage sample

Systematic .Error and Sampling Bias:

Sources of systematic error in gstatistics. Types of errors

that may occur in both complete census and sghple survey:

,amblgous deflnltlon of the populatlon, blased (prejudiced) answer,

non—response, proceeslng errors. The concept of biased sample.

Purp051ve selectlon of the sampleh Imperfect sampllng frame.

._Imperfect supplementary information. Quota sampllng Cut—off

”method. Other gources of blas. liethods of control of the bias..
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Two~Phase Sampling (Double Sampling)

_ _The purposge of two phase gampling. Theé teéhﬁique'of gub—
sampling. The adjustment (calibration) of the large-sample
estimates using the information provided byhfhe sub-gample. The
sampling error of the calibrated estimate. The ugse of two-phase

sampling to diminish bias.

Some Remarks on the Efficiency of a Sample Designs

iééﬁcept of gize efficiency-and cost efficiency. The introduc-—
"~ Yion of the cost—functlon and various types of cost-functions.
:”The 1dea of optlmal allocatlon of the sample between strata.

‘Optlmal allocatlon of the sample in a iwo-stage model.

Sampllng PrOJthe

Practical sampling survey undertaken with the purﬁoée of teaching
tﬁe Problemssinvolved in sampling design, preparatiah of

t:qﬁeéfionnaires and‘enumerators'instfuctions, actual enumeration,
Lediting, coding, tabulating and writing the report. |

Statlstlcal Organlzatlon and Proceduress

1. - Brief history of Statlstjcs and Statlstlcal Organlzatlons.

.2+ - Objects of Statistics. _
~3e. - Functions of a national statlstioal system.

be- -Types of Statistical Systems

(a)- Statistical systen decentralized by subgect Wlth a minimum

_ of control or co-ordinations

(b) Statistical system decentrallzed by subaect w1th a co~

ordinating authorlty

(c) Statlstlcalssystem with a major operating office for the
‘general statistics end a co-ordinating authority;
(a) Statistical system with one Department responsiblg for

statlstlcs.__

'.5;' Types of Co—ordinating Bodies.
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6. Legal provisions for national statistical systems. . -

T« Main Characteristics of a good statistical legislative system.

8, Examlnatlon of the structure and functlons of the Central Bureau of
' Statlstlcs of Ghana with comparisons being drawn with similar

statlsthal organlzatlons in other countries.

5. Demography:

(a) The field of demography = .

j(b) Census .— Why they are necessary; history of censuses, Census
procedures and technigues; methods of enumerationj de—facto and
-. de~jure counts; place of enumerationj; collectior of data ~ can—
.vasser and householder methods; planning ¢f an-actual Census:
pre-Census and post-Census procedures: Data proce531ng, Eost-

Enumeratlon Survey.

(c) Vltal Reglstratlon - Vltal Reglstratlon systems and populatlon
rreglsters, why we lack them 1n West Africas. problems in setting up

‘a v1tal reglstratlon system‘ln Afrlqanrqouptrles,_sample techniques.

(a) Demographlc Rates and Ratios - Sex Ratlo Age Composltlon and its
influence on blrths and deaths, age pyramid and 51mple percentages,
‘1mportance of age in demographlc analys;s, terrltorlal dlstrlbu—
tion and density of populatzon, chlld — wWoman ratlo crude blrth
rate; crude death rate, age Spelelc blrth rate, age spaclfic
death rate; general fertility ratiog 1nfant death rate, growth

‘of population — sizeé of populatién - rates of growth.

(e) The life-table — generatlon and current llfe-tables, uses of the
life-table; problems and constructlon of the life-table; United
Nations Model life-tables for under-developed areas.

Migration -;urban/rural; international migration.

Health statistics, field of health statistics and importances:
morbidity statlstlcs. sources of morbidity statistics: field surveys,
h0sp1ta1 statlstlcs, special statistics— mental health statistics;
tuberculosis and cancer statistics; maternity and child welfare

gtatistics.
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Popuissacn piolel - mathenstical wetbods and component

methed of wrojections.

E.@.zc_am‘_@_i-b*am_.

‘statistics

-Theovy aal

Laboux and Jury.:

Defini sion of Lahowor Terce; detamiinstion-of labour forces

fEtatistics o labouw foree guged Loodilfferent sectorss employ-
Cment eTElistice s ha Lzefoultace,y Caduziay, swade and wee of statistics

Cof registration wiih employment cu.liwigas-for detsrmining demand

for labour dnd. detdmining unemplovmeiuts sample survey to determine
& bJO] 3 A

L

unemployment, stzuchuce of wages; siaviciles of wages and other

J_.r e aah e

benaf+La e ehatigtics regarding

trade dJSpUUHS e loek OUNE nd duration of trade

dlsputen, stutjs*”c

oy

¢f wamn hours logt fug bo trade disputes.

Titeracy scatigtios, staiistics of -adult education; statistics

4

regarding piriltas ggeondeny eduraiios ~ dag. the enrolment

of studenty cicgoiiizd byooe, new, rogions etatistics of

educationsal sazuituwiions end siaticiics or feachers; statistics

regarding vaivama it wiaer bion, Corecesting demand for educations

iveg. Sublicaticn and circulation of

newspapcle

gtatistice —egoodiug catepledsire i an

Meaning oo iad... mmaabawrs tae 10;& For the congtruction of

i

index numbsre ol prices and guanviitics, Consumer prices, whole-

co
sale prices, agriculbura. produciioa, isrdnstrial production; ete.s

problems involmed in +he suasth:

ooy of lwcex nunbers: choice

of base yeay., cholecs of woights,. the haszs-weighv 1 and current-

weighted indoir »umbor fownnlcey T »»la Sdesl indexw number

formula. Tests Tox index nuuber oiv "z - timo reversal test

and Tactor Tevei sl hesi,
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Consumer price‘index numbers; deterﬁingtion of the weighting
diagram from a family budgei inguiry, organization for collection
of consumer prices, construciion of the index. numbérs of -con—

gumer prices.

Trangport Statistics:

Statistics of road transport, railways, skipping, inland
wvaterways and civil aviationj; methods of calculation of freight
and passenger traffic; regional assessment of traffic; estimating
demand for transport facilities in relation to development; demand

for urban transport.

_ International trade and balance of_paymeﬁté:

_ The pattern of international trade by commodities and areas;
classification of imports and exports: standard international
trade classificationg clagsification of imﬁéf%é by end use;
problems of valuations ¢.i.f: and f.o,b, valuation, index numbers

of volume and prices of international tradesdefinition of terums

- of trade; balance of trade;-balance of payments.

Eiscal and Fiﬁéndial Statiéticss

Government accounts and their reclassificationj; calculation

of money supplys banking statistice.

Aericultural Statistids:

1. The organization and purpose of agricultural statistics,
with the description of organs, of co-crdination, of the
difference between surveys and current repcrts, of the need

. of statistics, of the generzl situation in African countries.
2+ The holding as statistical umit in agriciltural surveys, its
delimitation. o
3.7 ”The usual information obtained by ceunsusss, divided in
" chapters according to the FAO World Agricultural Census

Programme, with the emphasis on tables ékplaining their
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items. The main stress was given to-ﬁndersfending the
follow1ng notions:
holding versus” household,
belonging of live-stock to a holdings
land use and harvested area in case of mixed uses and crops;
employment versus populations
number of machinery versus number of heldings using

machlnery.
Organlzatlon of a census and survey,
The selectlon of holdlngs in the f1e1d°

The main characteristics of questionnaires in order of chapters

in the FAO Programme - and of denslty and crop cuttlng samples.

Proaecte in Agrlculturel Statlstlos

Measurement with compass and chain.

Farm measurement and determlnatlon of CTOp acreage.

Pllot survey of a v1llage.

Induetrial Statistics

The scope of industrial gstatistics.

The main purposes of the industrial etatlstlcs.

Purposes of ihe indusirial statlstlce in oonnexlon With the
national planning. R -

The basie relationship between the index of production, the
index of working labour force and the index of labour productivity.
Basic formula. Analysis of the in¢rement of production.

Problems and exercises.

_ Indlvldual indices for the actual development of production,

'the planned development of produotlon and the fulfllment of the

plan - targets.

Group indices of indutrial production. Aggregate formula.

.; Weightedi&rithmetic Mean Formula. Index Ratio Formula. Problems

and exercises.
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ﬂhg.eqpnqg}gﬁigd;cators_gf "Gross output', "value added", 'met

output".

Methods of their calculation: Evaluation. Component parts by

different approacheéoi'

' The general plan for 1ntroduct10n of an 1ntegrated system of

1ndustr1al statlstlcs in Ghana.
The Ghana 1ndustr1al uensubrl962.
The area Sample Survey of the small industry - 1963. -
.The anmual statistics of medium-gized and large industiial units.

. Manufacturing. Main parts of the forms. = Definitions and contents

. .of the items to be collected.

The introduction of quarterly 1ndustr1al statlstlos in Ghana.

Main parts of the 1ntroductlon. Forms.

Special forms for the goverage.of,the_State—owned and Joint State
private industrial establishments. Plan-targets and the statistical

control of the progress in the fulfilment of the plan.

Economic analysis whlch can be regularly carrled out ont the basis

of the quc.z'terly s‘batlstlcs.

National Accounts° L _ : e

(1) Concepts and Definitions:

'Ciréuiaf flow of production, éxpendifuﬁe, income in a closed
'Leconomy, double and multiple accountlng, cash vs. accrual methods,

'impllcatlons for estlmatlng.

. Equivalence of income, expenditure, and:production, algebraic
and graphical illustrations, cancellation of:intermediate flows,
treatment of exports, imports, income to and from non-residents,

taxation and transfer paynents.

Gross and Net concepts, national . ;and domestic concepts, market

price and factor cost concepts; equality of savings and investment.
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(2) General Techniquess

Surveys -and ceérsuses; adjustments for coverage, definition
- and concept, timing and calender variations. Posgibilities of
modifications; administrative records, taxation records, special

surveysj; sample surveys.

Aggregative versus distributivé“méthods, synthetic methods,
interpolation and extrapolation; engineering and rule of thumb
methods; ratio estimates, gross-up technique, multiplicative
methods, number and average, price and volume, cross checks and
_a;ticulétion, change in stock method; reyression metheds, residuals

and double residuals.

L6

. (3) Detailed consideration of income, production and

expenditure.components; data sources

Types of classification -~ occupation, industry, regicn,

~sector, size, type, crigin.

Income - as income received ‘and income paid, production -
as value added, expenditure as sales and as purchages.
Consunption, investment, exports, imports. Residual errors,

techniques for handling, origins. -

(4) Deflation and Revaluation:

Constant price estimates, double deflation, direct output

measurenent, miscellaneous welfare adjusiments.

(5) Special Problems of Under-Developed Gountries

8. Computation and Presentation:

Checking of calculations
Significant Digits
Rounding FProcedures

- Placing of Decimal Points
Preparation of Tables ’ 4 .
Use of Desk Calculators both hand and electrical
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Use of slide rules . e
~Scope and principal methods for proceesiﬁé'::‘r'mu"q
Punched cards - thelr types and de51gn '

Punchlng and ensuring its quality

Punched Card sorting '

Punched Card Tabulating liachihes

Auxiliary Punched Card Hachines

Oraphs and Charts

Choice of the scale and the origin in drewing graphe. Graphical

. representation of time series data, comparison of iwo time series.

Use of semi-logarithmic and double logarithmic grapk papers. Use

of prdbablllty paper for the normal dlstrlbutlon. Drawing of histo-

grams and frequency polygous and frequency curves.

Representatlon of data by plctograms, 51mple and composite bar

charts. Pie charts. Definition of a Nomogram. Construction of simple

nomograms. Control charts. Use of control charts. Control charts for

variables. Chart for the averages, chart for the range and chart for
the standard defietion. Control charts for attributes. Chart for

number of defectlves and fractlon defective.

Accountancy:

Function ¢f accounting
The nature of business transaction
Accounting reports: Balance $heets
Revenue itatements
Double entry system
(1)  Determination of periodic income:
(a) by comparing balance sheets;

(b) by compiling a revenue statement.

(2) Features of the revenue statement, including a consideration of

the all-inclusive statement and the departmentalized statement.

(3) Consideration of gross and net trading (or operating) profits or

gsurplusges.
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(4) . Exercises in the construction of the revenue account. .

(5) The ledger and ledger accounts — exercises .in.the counstruction

of ledger accountg, balancing and the sextraction of the trial

balance.

(6) The wain subsidiary books of account and their uses.

Day Books

(a) Beles Day Book

(b) Purchases Day Book

Cash Book

Ledger

:_f(a) Slmple Cash Book
. {b) Cash Book w1th Bank column _ _
{c ) Cash Book with Bank and. Dlscount columnsﬁ

(a) Postings from day books and cash account Sl

(b) Balancing the ledger accounts

(¢) Trial Balance

E

Flnal Accoun%s )

- {a) - Trading and Profit and Loss Accounts

+ Balonce Sheet
Working Capital Computation

Ascertainment of profit from capital statements.

Textbooks and reference bocks.

The follo”lnb w1ll be among the hooks used during. the courses:

Cand11n°
Bartons
tiaugers
Neiswanger:
Allen:

J.L. Hansen:
Brian Magee:
C.J. Tranter:

FAQ Programme for 1961:

An Tnglish Course for Professional. Students
Modern Precis Practice

Cours de langue et de civilisation frangaise
Llementary Statistical Methods

Statistics for Economists

A Textbook of Economics

Accounting

Advanced Level Pure Mathemztics

World Census of Agriculture
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ILo The Ihterna tional Standardization of Labour otatlstlcs
Studies and Heporis
VHO Classification of diseases, injuries and causes of deaths

UNESCO Fanual of Educational Statistics

Quallflcatlon3°

At the end of the course, a certificate of attainment will be granted.
Staffs

The United Nations Organization has prOV1ded a senior Statistician to
act as Director of the Centre. Prov181on is also madéwfor the assignment
of part-time and visiting lecturers draWn from the ECA and United Nations
Specialized Agen01es. In addltlon, senlor personnel of the Central Bureau
of Statistics, Ghana, and the School of Admlnlstratlon, Achimota, wiil

participate. o
f'eegs
The cost of the course is made up as followss

Board and Lodglng y ) e LR RN L:LEO"-Q—

Sports and enteriainment fees... LT —e 100w

BOOkS'““‘" A ’ ’ a’l .:.,:- Ve R . n . 25-—0‘- (appI'OI- )

liscellaneous charges ««. 7 dse vee eae 5¢10.—
E151.~.—

1/ Including vacation peridds. -

- In addltlon prov131on must be made for travel from and to the home

country.
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United Nations Fellowshipss

The United'Naf{dné fellowshi§s enab1ing trainees from countries other
than Ghana to attend the.courses will cover board and lodging at the
hostel of the School of Administration, Achimota, purchase of text-books, and
adeguate contribution to pocket expenses and a contribution towards
transport to and from the home country. Hdlf the cost of transportation

Hus-be-- bcrne by the fellows or their governments.

Applications:

Appllcatlons, from out31de Ghana, for entry to the courses and for
the award of United Nations! fellowshlps should be made on the official
form of application. They should be submitted to the Executive Secretary
of the United Nations Economic Commission for Africa, in the caséfbf_
Liberia; Nigeria and Sierra Leone through the Resident Represenfative_pf
the United Nations Technical Assistance Board and, in the case of Gambia

through the normal administrative channels. -
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STATISTICAL TRAINING CENTRE, ACHIMOTA

. No. of applicants, students' and ‘certificates
awarded by countries in the years

"'196;762“; 1964/65“f

No. of applicants 'No. of trainees No. of’Géf%i;
FE .. chogen:r! . 7 ~ ficates awarded

GHANA ol e

1961/62 Not available 15 8
1962/63‘3.:;“ : SRR 1 LR PE TR 7SN RIS R b T
196364 19 . .. .13 . .10
R AR ST NIGERIA L 2 R B . o :

1962763 . rnoo 14
1963/64 15
“1964/65 T 34

SIERRA LEONE

I OO
3 00 O

1961/62
1962/63
1963/64
1964/65

DN
oMM
N R

1961/62 16
1962/63 25
1963/64 . 11
1964/65 32

Ut ON OV
- Ovis o

1961/62 -
1962/63 1
1963/64 -
1964/65 1

Lol I el
S
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. III. ADDIS ARABA STATISTICAL TRAINIHG CENTRE

CURRICULA

1. Peonomics

2.  English @ - oL SUITateaaoo
3. lHathematics
4.  Statistical lethods

.5. Statistical Organization and Procedures

6, Appiied Statistics

e
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1. Ecornomics -~ 1lst Semester

1. A Look at Our mconomy

The Basic Problem of an Economic System
What po We Want From Qur Zconomy?
The Economic Problems We Face

The Basic Features of Cur Economic System
2, Competitive Prices in Action

The Decisions We lMake Through Competitive Prices
How Competitive Prices Work

Thy Do Competitive Prices Change?

What Happens When Prices Are Not Competitive%

The Job Competitive Prices Do
3. Producing for Better Living
Bﬁéihess“OfgahizatiSné'
What is Production?
The Problem of Producing Efficiently

A Look at the Record
Productivity: Key to Progress

Fin Capital Bouipment: Key to Progress

Why Capital Iguipment Is Important
Capital and Capital Bguipment
The Problem of lizintaining Capital Equipment

Free Choice, Profit Incentives, and Capital Expansion
5e Our Wages

The Two Sides of the Wage Coin
Jages as Income and Wages as Costs
"Tho" Gets 'What" and "Why'

How Wage Rates Are Determined

Getting Higher Real Wages



Profits: Sparkplug_of the Econonmy
Why Have Profits?
What Profits Do for Qur Economy .
Measuring Profits
Te Understandlng loney and Banklng
The Story of Money
The Main Functlon'of Money
How Our Banklng System Works
8. The Ups and Downs of Bu51ness
The Problem of Instability
The Flow of Money
The Govermment and Business Conditions
Readings

E/CN.14/CAS. 4/5
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Economics - an,Semesteg

H=B 2 1, The Role of Natural Resources

B 9, H 4 & 5, W~B 3 2 Populatlon

D-H 2, 5 37y R-A-D 3 3. Types of Economic Organlzatlons
"B 4, B 10, 11 & 14, S 11 = 4. National Ircome Concepts and

Meagurement

C-K 11, Ha 18, R—A—D 24, B 25,
513 5. Determlnatlon of Natlonal Income

H 14, R—APD 25 & 27, S 12 6o ‘Employment, Consumptlon, Savlngs and
Investment

D-H 9, B 12, CX 8, R-A-D 14 T« Value and Prices

D>-H 6, B 12, C-X 7 8. Markets and Commodities
B 33, D—H 23, H 13 9. The Nat;onal Income in Real Terms -

Index Numbers

R-A=D 39, H 19, DeH 25 10, FElements of Public Finance
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Code Code
Textbooks:  Benham: Economics (Pitman) B
Hicks: The Social Framework (Oxford) H
References: Croome-King: The leellhood of Man _ C=X
Dodd-Hasek: Economice - Pr1n01ples o
& Applications- - .. . D=-H
Harvey: Elementary Economics’ B Ha
Robinson, Adams & ‘ _
Dillin: liodern Economics - :
An Introduction . L Re=f~D
Samuelsont Economics - An Introductory _
Analysis S
Williamson= e R
Buttrick: Economic Development .. W=B
-2+  English"-
Pirst Semester: Exercises and drills in grammar.

Second Semester: Reading exertises, précis, paraphrééésréhd allied

comprehension exercises.

R el 3e Mathematics

Sets and numbersj operations on sets.

“The real number system, with fundamental operations, positive

1ntegral powers and roots, 1rratlonal numbers.

Operatlons Wlth polynomials and rational .fractional expressions; linear
and quadratic equations, with completion of square, the guadratic formula,
an 1ntroductlon to complex numbers, the character of the roots, and the sum

and product of “the roots.

Fractlons and graphs, with- appllcatlons. Systemns of equations, in~
cluding three unknowns, simultaneous' linear and guadratic, simultaneous
quadratic, and their graphs. " ' o

Conditional and absolute inequalities.

Negative and fractional ‘exponents, and the theory and practive of

logarithms.
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Permutations, combinations and elementary probability.
. The Binowisl Theorem and series, with applications.

Arithmetic, geometrical and harmonic progressions.

Hathematical induction.

4. Statistical Hethods

1. Frecuency Distributions

(a) Grouping of data

{b) CGrapbic representations'(i?ﬂé;.uﬁigfbgféﬁs.
(iii) Preguency curves - o

2. Categorical daita

Graphic representation: (i) Bar and dolumn graphs
(ii) Fie charts @

(1iii) Piotegraphs . .

(iv) Statistical maps
3. Time series
(2) Graphic representation e el
(b) Characteristics: (i) Secular trend
(ii) Seasonal movement .

(iid) dyclicairmOQément_l
{e¢) Corrections: (1) Calen@ér | l

(i1) Popuiétidn

(1i1) - ‘Price-devel - —r

Vi Meagures of position

(a) Mode

(b) Median _

(¢) Aritkmetic mean

(d) Geometric mean

(e) Harmonic mean

(f) Index numbers: (i) Arithmetic mean

(ii) Geometric mean
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Parse 5E

5, lieasures of dispersiocn

(2) Hengs |

(v) Semi-interguartile range

(c) Percentile range

(¢} iean deviation
”i:i;;;“J;féﬁ“'Vaffancé:and standard deviation

(f) Coefficient of variation

6, Permutations and combinations

Te Elementary.ﬁﬁeofquf probabilitf

8. Distributions .

(a) Binomial
(b) Poisson
-;(c) Formal

9. Theoxry of sempling

{a) .Differerit types of sample

(b) Standard errors of samples

10. Eivariate distributions

(a) Scatter-diagrams
(b) - Cross—tabulation
(c) - Regréssion

(d) Correlation:

1l. Tegis of signifiéénce

{a) Addition of probabilities

{b) One tail or two tail DY R S
(¢) Large distributions
(d) Difference between means of samples

(e) Contingency tables.
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Se Statistical Organization

~and Procedures
Functions of the International Statistical System.

United Nations Statistical Commission.

' International statistical societies.

Fuﬁéfions 6f a national étatistiéal sﬁstem.

Types of national statistical systems: some typical systems.
Legal provisions for a national statistical system.
Considerations of statistical policy and re-organization. o
Planning and scheduling for statistical work.

General budget planning and cost comtrol.

Statistical personnel - basic statistical training. Status of

statistical personnel.

Problens of co-ordination and methods of control, with illustrations

of a few national offices.
General problems of data collection.
General problems of data processing.
General problems of publications.

Sampling -« importance and uses.

O S P D PO
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e D - 6. Applied Statistics

s SOl LA SO T S UV

(gaiiechputatién, including use of hand calculating machines

(b) sStatistical Preseritation !
Sources, derivation, content anaﬁuéeé ;f fﬁe follgwing tjﬁeé of ;;ﬁtistics,
together with international definitioﬁs and claséifiCatiEﬁS'féiafing
thereto:

(¢} ~agricul tural Statistics

(d) Labour and Bmployment Statistics

(e) Price Statistics ‘and Retail Price Indices

(f) Census and Vital: Statittics

(g) External Trade Statistics; Unit<Value and Quantum Indices

(h) Wational fctounts - T=i I - . e

(i) Govermnment Accounts
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IV. STATISTICAL ASSISTANTS TRAINING COURSE,

s et

o LAGOS,

. S

4
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I. MATHEMATICS (MT)

Arithmetic operations. Numbers; number scales, change of origin

and change of scale or unit of measurement; fundamental operations with
numbers; fractions and decimals; powers and roots of numbers and tables
of squares, square roots and reciprocals; system of real numbers;

imaginary numbers.

Basic algebra. Symbolism and algebraic expressions; fundamental

operations with algebraic expressionsj simple algebraic equations and
their solution; special algebraic products; factorization; exponents

and radicalsj; laws of indices and kandling of surds.

Ratiog. Ratio and proportion; percentages; arithmetic geometric

and harmonic averages; weighted- averages.

Functions: Variation, variables, constant; function and functional
relations; types of functions -~ implicit and explicit function, single
valued and multivalued functions, inverse functionsj segquence and

functions; limits of functions.

Equations. Further treatment of simple linear equations in one
unknown; simultaneous linear equations in two and three unknowns;

quadratic equation in one unknown; inequalities.

Graphical representation. Cartesian Co~ordinates; graphing of

straight lines and parabolas from given equationsj; the inverse process
of building up an equation from the graph; correspondence between
functions and curves; graphical solution of linear, gquadratic,

simul taneous equations.

Geometrical properiies of equations. Slope and gradient;

trigonometric ratios of angles and their basic relations; radian and

degree; properties and equations of straight line and parabola.

Series. Sequence and series; arithmetic and geometric progressionj
summation of arithmetic and geometric series; sum of natural numbers

and their squares.
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Al

Binomial theorem. FPermutation and Combinations; Binomial theorenm

for positive integral exponent only; DPinomial-coefficients;, Pascal's
Rule and:Pascal's triangles; relationship hetween sueccesgive binomial

coefficients.

Calculus. Notion of diffsrential and integral caloulus, rate of

change and summation concepts; basic rules and their application to
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- II. HUMERICAL C-LCULATIONS (¥C)

e e o et o

Accuragir?'ACOuracy*an& approximation = significant digitss
rounded figures; absolute and relative errors; laws of errorss -
approximate numbers and shori-cut methods of calculationy accuracy of

pricary data and derived results..

- Logarithng. Logarithims of nunbers and their components;
antilogarithizsyuse of log-tables for multiplication, ‘division,! powers

and roots otf numberss; negative log.

Slide rules. Principles:; parts of the slide rule, scales A and B
and C and D; practice for multiplication, division, square rootsj slide

rule and accuracy.

Desk calculators. Practice and use; worksheets for computation of

statistical measures.

Interpolation. Siuple differences of first and second order and

their applications; error in irterpolation; inverse interpolation; idea

of extrapolation; graphic interpolatiion and extrapolation.

Nomograms. Simple nomograms -~ object of nomography; nomograms
for addition and subtraction, multiplications and divisions, and

gimultaneous eguaticnsj specialized nomograms.
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IIl. DESCRIPTIVE STATiSTICS (ps)

Introductory. Ieanlng of statlstlcs9 purpose and function of

statlstlcs9 nature and scope of statlstlcal methods and thelr applicationss
uge of statistics - for practical action in government and bu31ness,

for research in economlc, soolal ‘and scientific flelds.

Process of statlstlcal observatlon. Statlstlcal characterlstlcs,

statistical unlt, statlstloal data, population, census and sampls,
descrlptlon of sample, 1nferenoes about properties of populations;
reliability of statistical-measures and - est1mates=:qua11ty and‘oompara—
bility of statlstlcs - 1mportance of concepts, deflnltlons and ola351flca-

tions.

Souroes of. statlstlcs. bovernment, bus1ness assoolatlons, pr;vate

firms and 1nd1v1duals, primary and secondary etatlstlos, derived.statistics;

care in the use of statlstlcs. A

Collection of primary data SRR

(i) General: purpose of colléction; nature and items of
~information required, their definition and grouping; scope,
and coveragej tlme referenoe or period of reference; forms
”for recordlng and communlcatlon of information. Agency -
exlstlng or new, full tine or part—tlme, temporary or
,permanent, 1nternal or external; check. and ACCUTECY speed

and timeliness,

(i) In the field - information build-up from existing records,
~ from records to be maintained, by memory recall by respondents,
mor by observatlon, measurement or enumeratlon;r Method of
colleotlon ~ census or sample, regular or ad hoc, on. statutory
or voluntary basls, by post or through employment of _
enumerators._ Tyres of errors in data collectlon and steps

to avoid-them. Cost of oolleotlon.
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(iii) By-product of administration - importance of this source,
functions and activities of government and organized business,
Method of collection - registration, applications, permits

or 1icénéés. Use and usérs'! interest.

Collection of data from seconda;y sources. Clarity of purpose

and information requlrement locatlon of sources, suitability and
limitations of 1nformat10n avallable, Judgement ag to yes

of processed or umprocessed dataj adjustments. and their validity.

Processing of statistical défa - ménual method. Heceipt of data, 
registration, checky-sdéutiny»and editing of returns for completeness,
accuracy and consistency of information; system of checks on accuracj |
at each stage of prbeeséing from initial coﬁying to final presentation.
Filing of data..-Systems‘of filing; supply of information. Aids to
reduction of 1éb0ur_in manual processing of data - record cards, multiple
key stroke counting machines, record counting machines, edge punch'card
method, slide ruleé, desk czlculators, mathematical tables, nomogramss

principles of editing returns and tabulation to ensure accuracy.

Processing ofistatistical data — mechanized or punch card methods.

Principles; principal types of equipment; advantages over manual system;
considerations for use; effect on form and tabulation designsj; code
systems and card designsg'operational processes - receiving, batching,
check, scrutiny and edifing of documents; coding and code checking;
control totalsg punching, verification, sorting and tabulation; scrutiny

of final results; demonstration and practice; electronic computer.

. Presentation of data - statistical iables. Purposes; types of

tébleg;:essential of a good table; parts and contruction of a
statlstlcal table; notes to a tables; derlved statlstlcs (totals,
percentages, ratlos, index numbers, averages, etc.) and their use
in tabular presentatlong interpretation of a statistical table,

(Refer - statistical abstracts).



PN Ra 4T S5 b T

E/CN.14/CA5.4/5
Page 65 =

Presentation of data -~ graphic presentation. DPurpose; types of

charts and graphs «~ their deecrlptlon, constructlon, and comparatlve

meritis and the condltlons under or purpose for Wthh to be used° thelr

layout° 1nterpretat10n of charts; care agalnst mlsleadlng dlstortlons.

Plctorlal presentation and symbols to use.

(a) ‘Bar charts - simple vertical and horizontal bars; single or
- multlple barS° histograms pyramld bar cha:tsg plus and minus
_'bar charts9 shaded or overlapplng bar charts, gantt progress

charts.

+(d) Line charts - single or multiple line charts, index graph,
band -curve -chart, (net) balance chart, silhouette charts,

range or high and low charts.

(c) - Special charts - line progress chart; Z-chart; break-even

point charts lorenz curvey pie chart; statistical maps.
Sfd) Use of double or mﬁlfiple'scales and charts.

Index numbers. General purpose and prlnclples, selectlon of

base perlod, items serles, welghtlng pattern, averaglng formula,_

Laspeyre s and Passche s formulae and thelr merlts, 81gn1f10ance,.
constructlon and use of 1ndex numbers of consumer prlces, wholesale prlces,
agrlcultural ‘and 1ndustrlal productlon, wages and earnlngs, volume and

value of 1mports and exports.

Vltal rates. Rates and ratios in v1ta1 statlstlcs, blrth Trates,

 death or mortallty rates, morbidity rates, gross and”het reproductlon

_ rates constructlon and uses of a 11fe~tab1e.

Time series. General graph and component partes of a time series —=
trend, periocdic variations and random fluctuationsy principles of: analysis
of time series; estimation of trenc by method of:moving averages and.:
method of least squares interpolation and extrapolatlon of tlme serles,

estimation of seasonal variation and adjustment therefor.
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IV ubTA%IbTICAL HETHODS (bh) iR

Attrlbutes - cla551flcat10n w1th reference 10 attrlbutes Qrder“of
classes and class frequen01e 1nter~re1at10ns between class. frequencles
of dlfferent order7 ass031at10n and 1ndeJendence of attrlbutesg contingency
tables.

Variable — contlnuous ‘and dlscontlnuous varlables, observatlons,
cla351flcat10n, ch01ce of class 1ntervals and number of classes; frequency
dlstrlbut10n5 frequency hlstogram, polygon, and curve; cunulative frequency
curve; relative frequency distributions; frequency distributions with
equal ‘and unequal class iﬁtervals; interpretation of frequeﬁey distribu=
tion; forms and characteristics of’frequehey:distribufionsgreomparison of
frequency distributions. o o - '

Measures of central tendency - purpose, crlterlon for a good measure;

mean, medlan,'mode, geometrlc and harmonic neans - thelr comparatlve merits
and demerits, their:practical uses and their calculations for'grOuped and
ungrouped data, ﬁith egual and unequal intervals and With closed and open
ends ; geometrlcal methods of calculaiing median and mode9 1nter:relat10n
between the mean; the medlan and mode, guartiles,. deciles and percentiles,
.‘and their caleulatlon, algebralcally and geometrically: usefulness of
j'frequency dlstrlbutlons by quartlles, deciles. and percentiles. as class .
limits, or with equal class frequencies and unequal class intervalsj

mov1ng average, averaglng of averages and percentages.

Measures of dlsperslon - purpese or functlon of measures ef dlspers1on,

crlterla for selection of suitable measure; range, quartile deviation,

mean deviation, and standard dev1at10n and their comDaratlve merlts, their

1nter—relat10nshlp and spe01allzed usess calculatlons of'these measures for
'grouped and ungrouped frequency dlstrlbut10n89 measure of relatlve disper-

sion and its uses; standardlzatlon ‘of varlates and 1ts 51gn1flcance.

homents - deflnltlon and uses? general methods of calculating moments,
and check on the accuracy of these calculations; moments about origin and
mean and their relationships: correction of momenis for grouping, need and

method of adjustments; skewness and kurtosis.
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Probability — conccpt anc meaning of probsbilitys concept of elemen-—
tary and compound, mﬁtually eXblusive, and independent and depended eventsg
surmation and multiplication laws of probability; sicplel exercises based
on premutations and combinations; relative frequency and probabilitys

probability and freguency distributions.

Standard dlstrlbutlons - blnonlal, bozsson and normal and thelr

properties - empirical approach and probablllty - ap proach.

Sampling dlstrlbutlons - concept and derxvatlon, -egtimation and

standard errors of neans, proportlons, sums and differences, and of standard

-deviation; principles-and methods-of tests of significance for large samples.

Staiiétibal_gpality'contrbl:é'meaﬁingg'priﬁbipiés,'édvah%agés; control

charts for averages, standard deviatiop, range and proportion defective.

Curve fitting — siraight line and parabola, by methods of least

"squares, binomial, poisson, normal curves by methods of moments; test of

goodness of fitf..

‘Rivariate distribution - functional relationship and relationship

due to causation, scatier diagram; linear regression and co-efficient of
" correlation; physical meaning of correlation, spuruous correlation;
standard error and significance of correlation and regression co-efficients;g

~pank correlation.
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. V. SANPLE SURVEYS -(SS)

“Basic-éoncepts ~ population and sample; néed and uses’of samplings

basic lawsof- ‘sanpling; random ‘samplings ‘census and sample surveys;

sampling errors; estimation and inferencey regquirements of a good sample ~

. representativeness, agdequacy of size, av01dance of blases - non—sampllng

errors;:-large and small samples.

Types of samples — random samples, stratlfled samples, systematlc

w - sanples, quota samples, nmulti-stage sampllng._

" Sampling procedure — sampling units; framé; random numbers; use of

random nunbers for sampling; sampllng with or, w1thout replaoement.

EPUNEVIN ST DR R o L

‘Organization of & sample suivey.

(a) Planuning - defining of aim, administrative preparation, finance

‘ and procedure;’ type of sample andisampling procedure; field
procedure; (uestionnaires and instructions; method ahd agency
for collection of 1nformat10n, tabulatlon plans, trJ-out and

pilot enguiries.

(b)  Bxecution - procuring of frame, selection of sanplés; recruitment
and training of staff, prograse for collection of informations
field supervision 1o eansure progress of work- and guality of in-
formation; problems of non-responseg control on guality of

information.

(¢c) Processing — manuval or mechanized; organization of flow of work
from stage to stage; organization of processing operations and
preparation of final tables, and graphs; use of internal and
external checks on the accuracy of results; computations of

estimates and errors.

(d) Report writing — basic elements of a survey report; care in the

interpretation of results.
Tllustrations from different fields.

Practical project to accuaint trainees of steps from planning to repori

writing.
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VI. OFFICIAL STATISTICS (Cs5)

COsneral’ — purpog® and importence of statisticss role of statistics
in government and in indusiny; statistics and economi¢ policys statistics

for planning.

National znd internationalletatistical system — need and. purpcse;

'evolutxon, organization, {uvncticng, publications; statistical system of
the United Nations and its specialized agencies; siatistical system in

Higeria.

Statistical system in Nigeria (with appropriate reference to other

countries ). Reporiting .as a by~product or as lntegral part of administrative

‘activitiess reporting under special legislative enactments or on a

voluntary basis; sample surveys, past and of current interest.

Sources of Nigerlen statistics relating to subject -specified below.

For each subjszct field knowledge should extend to the periodical publica—

tiong titles, periodicity, . publlshlng auuhoraty, broad contents, Primary

source of published statisticss utl]lzetloq and llmltatlons of avallable
statisticsg procedure and orgaa:zatlon ox collection ~ their scope and

11n1tat10ne.

Population; vital statistics, 1abour and employment, agricul ture,
mining, indusity and power, extbornai t;ade “transport“h“railway, road,
shipping and civil aviation: communications — posts and teleégraphs,

‘telephons and broadoasting; educciion.and culturez housings prices;
public finarces :money and benkingy balance of payments national

7

inecome and national account; planning.

internal statistics of a busin flrm - the general nature of

statistics appoopeiznt: to l,ewcsormﬁﬂ esud_es, “esearch, productlon, 1nspect10n,

management and control.

Assignment - intensive siudy of statistics in.one field byﬁeaeh‘student.
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VII. ECONOMICS (EC)

.- Economics - what it is about; economic systemsjmain features of

. - economic activity and economic institutions with special reference to

Nigeria and referring to agriculture; Industry, Trading and Banking.

Economic concepts = Product and Productionj resources; factors of

- productions investment; saving and consumption; stocks and flowsj demand

and supply.

Consumer theory - maximization of satisfaction; constraint of Incomej

effect of changes in price and income.

" production theory — organization of production; industry and firmg

location'of"industry with special reference to Nigeria; firms and their
aims; determination of production level and price; division of labour and

- gpecializations market structure; private and public enterprises; income

. shareg.

" Domestic economy and the outside world -~ imports and exports; their

' brosd distribution in relation to Nigeria.

Money - its different forus; the monetary system of Yigeria; the
functions of a bankj; Central Bank.

Sources of capital finahce - the capital market; the determination of

interest rates.

International payments ~ foreign currencies; exchange control.

Economic control - monetary measures; fiscal measures.

The role of government — the main kinds of taxes; the main objects of

public expenditure.

Some special public institutions - the marketing boards and licensed

buying agentsy the co-operative societies; commo&ity agreements; public and

private enterprises; statutory corporations.



1.
2.
3.
4
5.
6.
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VIII. ACCOUNTIRG (AC)
Nature of business transactlons, double entry system, ledgers.
Balance sheet; trading and proflt and loss accounts.

Ascertalnment of capital, revenue and proflts.

Valuatlon of assets and llabllltles, depreclatlon and appre01atlon.

-Accounting for companies and governments.

‘Resgerve and sinking funds. . .

"IK}‘ FREHCH (FR)

A short course. 1n French to enable Tralnees to oonsult statlstlcal

publlcetlons_of French—speaklng countrles.
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V. INTERNATIONAL STATiSfICAL TRAINING CENTRE ~ YAOUNDE ;/

Since the meetlng of Dlrectors of Tralnlng Centres in 1963, the

Yaoundé Centre has applled the resolhtlons appllcable to its 1evel° «

(a) The level of the assistant statlstlcal offlcer competltlon
R ‘was raised < the 1964 eritrance competition was more difficult’

in mathematicss a .copy of the examination paper is. attached;
(b) 4s a result the mathematics courses were of & higher level.

However, there is a disadvantage, for countries with short periods
of schooling (Chad, Niger, Mali and CAR) have difficulties in sending
suitable candidates. No trainee from the Republic of Chad is attending
the ‘Centre for 1964-65, ‘although twe entrance competitions were held.

As a result, a preparatory'éadfse was”orgaﬁiZéd'by'fhé‘héédiéf‘fhé"
statistics office, for one Cameroonian trainee, who held an EEC fellowship.

For next year it is contemplated that the Centre will organize a

correspondence course.

The work of the ISTC

Entrance competitions. Although the level of the examination was

raised, the number of candidates increased distinctly each year. Not
all the suitable candidates could be admitted to the Centre; it was
often difficult to choose the candidates by reason of the small
difference in marks. The number of candidates in the competitions is

annexed.

_d/ Note prepared for the ECA secretariat by Mr. André Serré, Director
of Studies.
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sessions, the number of traineces .per country was ds

follows._ _ T

Dahomey L. Republic of the Congo 16
~Tago - 11 - . Gabon 9

. Niger 1 Rwanda - : .2
Mali ’ Cameroon ;East 3
Chad 3 | (West - “ 5
Central African L g S I
~ Republic R - ... Total . 107 trainees
Jbémécratic ﬁepﬁhlié - |

of the Congo 18

For the first three sessions, 60 trainees out of 71 obtained the

assistant statistigai officer's diploma, i.e. 84.5 per cent.

The results may be tabulated as followus::

Number admitted Number passing out

Session :
. by competition at the end of the
‘ ' course
l961 - 1962 20 E .18
11962 — 1963 20 ) 16
1963 ~ 1964 31 26
Total

71 " 60

Organization of the 1964-65 Session

The course. for statistical officers corrcsponding to the courses of the

Achimota Centre was not organized owing to lack of teachers.

95 candidates sat the entrance competition.

T candidates were accepted.

" The .course for assistant statistiocal offlcers is dlver31f1ed durlng

the last term. The various speclalltles are as followsa'

pmdikh o o o A e



E/CN.14/CAS.4/5
Page T4

1. General_statisticss

(a) Current statistics: The practical course will comprise one

month's training in the Cameroonian statistical service under
the guidance of lir. Hguegang. The students will pass through
the various sections dealing with general statisties. At the
request of their governuents, they may speciaiize in a certain

branch {foreign trade, prices, etc.).

v(b}”~5ﬂrvexss As several surveys are under way in Cameroon, some
students will participate in them, either as enumerators or
supervisors - o
- demographic survey at Foumban
10 = gurvey of--urban family budgets at Yaoundé

- survey.of family budgets in a rural area (cocoa-growing area)

~ road-side survey near Yaoundé on-goods (incoming and outgoing).

2. Agricultural statlstlcs. A survey 1n Bamlleke country is being

carrled out under the dlrectlon of the. agrlcultural statistics service:

the students w111 bBe dble to participate in it under the guidance of

Mr. M._hartlcou and Mr, Krasovec, an FAQ .expert. . e e+ e

3. Health statistics: This course will be directed ’by"]ﬁr." Biraud of
WHO, who will be assisted by Dr. Torfs of WHO at Yaoundé."' '

Fi Miscellaneous statlstlcs Four students are 1ntended to help with

educational statistics. A survey of the Yaoundé scheool populatlon will
be made at all schools and scholastic establishments.- Hr. Maes or -
Mr. Proust, UNESCO experts, will be able to help in this work. .= ..

4 trainee from Cameroon w1ll be a581gned to eivil aviation in
collaboration with ICAO; it w111 be pos31ble 1o hold. the courses at the

oivil aviation headquarters.

1965-66 Session

Fourteen French—speaklng Afrlcan countries. (Senegal, Mall, Upper Volta,

nger, Dahomey, CAR, Chad, "Cotigo = Brazza., Gabon, Congo'— Leo., Rwanda,
Burundi and Cameroon) have already asked for places for the courses for

agsistant statistical officers and statistical officers.
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A meetlnw of the expanded advisory board of the ISTC 1s to be held

on 1Su “U“ll to study actlon to be takep on thls subgect.

- J,(a) Course for agsistant statistical officers: ~the programme will

remnain unchanged and the specialities will be the same as befores;

(b} Course for statistical officers: the statistical officers

compete the hierarchy, coming between the assistant statistical

officers and the statisticians or "attachés'.

The statistical officers may be heads of seczigpq';n the_gﬁatlstlcs

serv1ce. It m111 be thelr duty to superv1se and carry out simple

analytlcal work and compllatlon, for example, draftlng statlstlcal year-books.

- They may be seconded to the various ministerial departments or to the

- administrative sub-divisions to direct the statistical branch units.

Training must therefore be specialized. rThe'develoﬁﬁént'of statistical

information is connected to the development of administrative organization.

It would be a useless luxury to establish a costly appa&étus working

in the wvoid of an indifferent administration.

_ - It ig.not encugh to create posts and to provide personnel to fill thems
~when they leave training cepntres assistant statistical officers must be

briefed, guided and supervised by statistical officers.:

. The statisiical infrastructure nust be developed progressively,

. . --stimulated by demand and not imposed on a hosiile administration.

The first three lots of assistant statistical officers trained have
fulfilled this role, for the various adminisirations are making increasing
demands. For the 1964-65 session, the various ministerial departments

_of the ﬂepubllc of Cameroon asked for 27 a351stant statlstlcal officers;

 we were able to trgln only lj-

Recruitment of statistical officers

Recruiting will be made in two different ways:

- a direct competitive examination reserved for students who have

passed second part of the Baccalauréat (University entrance standardjs
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- a professional competition reserved for holders of the -assistant
statistical officer's diploma of fhe Yacundé or Abidjan Centres.
The list of condidates pexmitted to sit for the entrance competition
shall be drawn up by the chief of the statistics sérvice of the

_ country in question.. .o i

e i

Seven countries allow assistant statistical officers to enter after

one year of service; others alter two and even three years.

Programme of courses:

':”aklng into account direct and profess1onal recruiting, the course
~-lagting two years w111 be dlver31f1ed5 for candidates who' pass - the pro-
“fessional competition, addltlonal mathematics will be necessary, while

for candidates who pass the dlrect competitiony the courses in gtatlstlcal

rrethod, will be moreé 1mportant.

~ Tre second year of study will be reserved for specialization and a

practlcal course.

“uture of the Centre

Gameroon;w1sbes t@é Centre to continue after the end of the agreement
with the United_ﬂations. The lst April meeting of the advisory board is to
] give an_opinion on this subject.

A study of needs for statistical personnel was made by Hr. Ficatier
of WISES, I'r. Le Hegarat of 038D and Jr. Reynier of EEC. They estimated
middle~level needs for 1965-70-at

- 155 statistipai officers

700 assistant statistical officers

These estinates are not exaggerated; for Cameroon has reguested 50
assistant officers in 5 years, i.e. 10 per year; this year we are training

13 for that country. el
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DIRECT COMPETITIVE EXANINATION FOR ADMISSION ,
TG THE ASSISTANT STATISTICAL OFFICERS' COURSE L

 Mathematics Paper

Time ¢ 3 hours ' S

1. A person has a sum of money which he shares between three helrs in
the proportlon 7 6 :5. In a second will he alters these prov1s1ons and

shares the money in the proportions 63:5:4.
Which of the heirs galns? Which one loses?

One of the heirs reCe1Ved 12,000 francs more under the’ second will
than under the first. What is the value of the 1egacy and What are the

amounts of the three shares?

Z2e Consider the two numbers :

= \/3 + 2 \fg_* , : + \fj - ‘JE
and b= \3+2 T | o —~ ‘y/; - 2 \FE”

Calculate 32 and b and deduce g more simple expr9551on of the value

P

of a and b.

3. Peter says to Simoﬁ I ah twice ag old as you wére Whén I.Wés as old

years. What are their ages°

4 Reduce the follow1ng 1nequa11ty to its lowest termsu

5 + 2% - 2+ 5% .
3 - 2x N 3 - 5%
5. Solve the follbwiné by means of graphs:
¥ uii + 1=0
y-2x+ 4 =
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(2) Verify by calculation the results obtained by means of the

o graphs. o R B : : -

(3) Determlne the value of b 8o that the equatlon y =3 ¥Db
represents a stralght line passing through M, the poinf or

intersection of the other two straight linés,

(4) & parallel to the straight line y — 2x + 4 = 0 is drawn through
a point ¥ {(x = =1, y = 1). SR b

State the equation for this patallel.
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DRAFT SYLLABUS FOR THE STATISTICAL OFFICERS' SECTION
The meeting of the West African statisticians at Niamey and that of »
the statisticians of, the Equatorlal Cus toms Uhlon at Fort Lamy requested
that, if posslble, the courses for statlstlcal offlcers should be spread

out over two se551ons.
. It therefore seems necgessary to return to the formula proposed
previously. |

Two entrance competitions:

— Directs;

~ Profegsional.

1. Direct competition entrants

First session: (January to June) = Traiming in statistios;

Second session: (October to June) = Additional mathematics, additional

statistics ~ specialization ~ three-month practical course.

2. Professional competition entrants

First session: 1 April to 30 June: Additional mathematics (to reach
the level of the first).

Second session: (October to June): Additional mathematics and

statistical methods — specialization - three-month course.
The second session will be common to the two sections.

SYLLABUS

Mathematics:

First year (professional): revision of the assistant statistical
officers' course

- IExponents;

~ Quadratic equations with one unknown, existence, sign and calcula-
tion of roots;

.~ Symmetrical functions of roots;

-~ 3igns of the trinomial, existence of roots;
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— Graphic repr rtation of the function y'u‘axz'% bi“¢“c;“y = X}

- Dtudj of limits; -
- Quadratlc 1nequa11tles,
~ Relative and absolute errors, calculation of the -error of a sum,
of a difference, of a product, of a quotient;
- Arithmetical‘éh zeoime etrical prOgr9581onS"
H:LLogarlthmb to base 10
_7Exteﬁsion of the notion of the area of a circle, of a sector;
~ Trigonometric circles of two half-lines;
- Definition of sine,cosine,tangent and cotangent,_
_ —,Clrcular functlons. sin x, cos x, tan X and cot b
- Equatlon sin x = a, cos X = a, tan x = @. o

- Transformatlon of the ratlonal functlon ax + b leadlng 1o the form

a  _k o cXx + &
¢ T In
- Wunction ¥ = ax + b of the exlstent varlable x, dlrectlon of the
ex + d
varlatlon, study when X tends tawards 1nf1n1ty or towards ( _),

¢
- Derivative of & funetion-for a given value —:derived.functlon;

— Derivative of a current function, of a sum of derivable functions, of
a product and quotient of two derivable, primitive functions;

— Graphic interpretation «f the derivative of a-function,the curve of
which is related to a Cartesian co~ordinate, the equation of the
tanﬂent t0 a 901nt on this curve, the derlvatlve of a polynomlaI,

— Enunciatiorn but not demonstration of the theorem from which it is
possible to deduce the direction of variation of a function over a
given interval of the derivatives

~ Avpplications of the functions y = ax2 + bXx +c;5 .y =ax+b;

R e {

- BExponential, inverse and logarithmic function;

¥ = % Y PX 4+ QEY + ax? + bx° + o

Statistical method: ' ‘ e e e

First year: (Tirect competition): Elementary statistisal method for

assistant statistical officérs

Second year: (A4ll trainees )
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" Additional statistics:

~ Indices;

- Characteristics and indices of scatter of a series, in particular ¥

‘C

' standard deviation = properties;: ’
- Elementary probability - definitions - axiomss _ v

- Random variable = mathematical probabilitys _
- Normal distribution = utilization of the normal distribution table;
"+ = Linear adjustment = least-squares method - elementary correlation;

- Corresponding practical work (4 hours per week)s

Applied statlstlcs° (4 hours per week)

- Addltlonal 1nstructlon 1n varlous types of statlstlcs and, above all,
practical exercise in the draftlng of year-books, bulletlns, etc.s

- Each typé”of statlstlcs will be rapldly rev1sed. '

;The following will be dealt with during the six—month;courses

(1), Geography and climatologys

(2) Populatzon statistics and social statlstlcs9

A(3) Statistios of agricultural production or marketing;
(4)v‘Statlstlcs of industrial produotlon and transport
(5) Finantial statlstlos, o

() Forelgn trade statistics.

In each sectlon the deflnltlons, sources and value of the information

extracted will be studied.

Practical work will be carried out in connexion with the subject of

_each section.

Business accounting

A course in accounting will be given to enable the trainees to study

company balance sheets and to give them precise definitions.

Piling and documentation: (20 hours)

C=.Filing records.

- Reading documents - summary and analysls of 1nterest1ng articles.
Printing
— Various methods of printing
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Duplicating
~ Various machines
- Correcting stencils
~ Introductory practical course on the two main duplicating machines:
- Gegtetner and

- Rex-Hotary

Printing work

- Visit to the national printing press
- Correcting printers' proofs

~ Checking errors

Mechanical data processing

~ Course on the machines

— Checking the quality of the work

English
Additional instruction to enable students to understand statistical

publications in English.

Practical three-month course

The trainees will be given a chapter of a year-book to drafi.

They will have to contact the Ministry concerned to collect the figures,

set up the tables and corresponding graphs.

Organizatjon of work

= Checking personnel output

- Administration.






