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Teacher: Prof. Renato Guseo
SSD: SECS-S/01
Legal reference: DM 270
Laurea triennale: Economia internazionale (ECI)
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Educational Goals
The integrated course in statistics aims to provide the key ideas of the discipline, the tools and a basic technical knowledge of the software necessary for information processing from a predictive perspective. The examples and exercises are drawn from different economic, business, social and political contexts.

Prerequisites
Knowledge of the contents of the course, “Metodi matematici per l’economia” (Mathematical Methods for Economics; 9 cfu) and the supplementary course, “Abilità informatiche” (Information Technology Skills; 3 cfu).

Syllabus
Statistics I
1. Elements of mathematics
Relations: Functions of real variables. Sequences of real numbers. Summation operators. Logarithm. Arithmetic mean, transformations and Jensen’s inequality. Combinatorics. Software and computing tools.
2. The statistical model: general aspects
Introduction to statistics: Practical applications, tools and technologies. Basic concepts: determinism, natural variability, observation, experimentation, population, sample, variables, forecasting models. Descriptive statistics, probability, inferential statistics. Data collection, types of statistical variables. Automatic and manual counting. The frequency distribution.
3. Qualitative variables
a) Univariate distributions: Location of a distribution, mode, median. Variability and its measure, Gini and Shannon indexes. Linear normalisation.
b) Bivariate distributions: Joint, marginal and conditional. Stochastic independence. Association: Mortara and Pearson indexes. Conditional, residual and total entropy; entropic association and dependence indexes.
4. Quantitative variables
a) The univariate case: Frequency distributions, density, frequency, distribution functions, stochastic orders. Measures of location: median, mode, quantiles, arithmetic, geometric, harmonic means. Power means, other means, selection criteria. Dispersion and global variability indicators: mean absolute deviation, mean differences, standard deviation, variance. Tchebychev and Markov inequalities. Concentration, Gini and Lorenz indexes. Box-whisker diagrams. Variability comparisons, normalisation. Further indicators of form, moments, skewness and kurtosis.
b) The bivariate case: Distributions: bivariate joint, marginal and conditional. Stochastic independence. Conditional means and variances, regression function. Mean independence. Correlation ratio. Covariance, correlation and linear constraints. Ordinary and central moments of order r + s. Linear combinations of variables: means and variances. Least squares method, polynomial regression, normal equations. Goodness-of-fit indexes, lack-of-fit.

Statistics II
(4. continued: c) The multivariate case: Multiple regression analysis. Normal equations and variance covariance matrix. Multiple correlation ratios. Orders. Regression with standardised variables. Partial correlation. Selection of explanatory variables in a linear model, partial correlation and F-ratio.
5. Elements of probability
a) Axiomatic frameworks in probability and their interpretative aspects: Algebra of events. Probability spaces. Elementary theorems, total and product rule of probability. Independence of events. Bayes’ theorem.
b) Random variables: Distribution functions, probability and density. Stochastic independence between random variables. Conditional distributions. Transformations of random variables.
Moments of random variables. Inequalities and conditional moments. Moment-generating functions. Characterisation of distributions.
c) Distributions: Binomial, Poisson, hypergeometric, rectangular, normal, gamma (exponential, chi-square), t, F. Central Limit Theorem. Software (introduction to Statgraphics’s features).
6. Sample statistics and point estimation
a) Simple random sampling, basic statistics: Sample average, sample variance, sample proportions, convergence, properties. Tolerance sampling error and sample size.
b) Point estimation: Maximum likelihood method, method of moments (elements).
7. Interval estimation and hypothesis testing
a) Interval estimation, generality, properties, examples.
b) Hypothesis testing: generality, power function. Tests on averages and variances, extensions. Fit testing.
8. The linear model and simple extensions
a) Simple and multiple linear regression models (homoscedastic): Inferential aspects and duality between the sample and descriptive linear models versions. Residual analysis.
b) Change-of-regime in regressive models: Nonlinear regression and the Gauss-Newton algorithm.
c) Stepwise regression: Software and operational aspects of the regression model. Reduced models, residual analysis, local regimes, models for subpopulations, regressive discriminatory analysis.
9. Statistical information software modules

Using professional statistical software (Centurion’s Statgraphics), some exercises are performed. This tutorial activity covers a wide portion of the whole program. The assessment is included in the written final test.

Learning Outcomes
Ability in an economic or business problem setting requiring a statistical approach. Application of marginal and relational techniques aimed at recognising forms of dependence, allowing prediction and related corrective actions. Detection and control of significant dominant factors in typical economic or managerial contexts (resource allocation, design services, regional effects and temporal arrangements, recognition and analysis of abnormal behaviour, producer and customer risks, sample design in acceptance planning).

Textbooks and References
Textbooks
Guseo, R. (2004). Organizzazione statistica dell’informazione e scelte di gestione: Teoria, tecniche e mini-stage aziendali, seconda edizione, Cedam, Padova. (Capp. 1, 2; supporto Statgraphics).

Guseo, R. (2006). Statistica, Cedam, Padova; Capp. 1-6, 9-11, 13 (temi), 14.

Montanari, A., Agati, P., Calò, D.G. (1998). Statistica, con esercizi commentati e risolti, Masson, Bologna.

Mortarino, C. (2006). Statistica. Esercizi svolti. Cleup, Padova.

Reference books
Levine, D.M., Krehbiel, T.C., Berenson, M.L. (2006). Statistica, Apogeo, Milano.

Mood, A.M., Graybill, F.A., Boes, D.C. (1991). Introduzione alla statistica, McGraw-Hill, Milano.

Statgraphics (2009). Versione Centurion XVI. Reference Manual. StatPoint Inc.


Teaching Methods
Lectures supplemented with tutorials, discussion of applications, direct interaction and assistance with professional software.

Exam Type
Written test: Evidence-based exercises, discussion and interpretation of analysis proposed by software, general knowledge and theoretical questions. Properties of technical tools: explanations, demonstrations, questions about statistical procedures implemented by Statgraphics.

Office Hours
Tuesday 14:00 - 16:00 (except August) at the Department of Statistical Sciences, via C. Battisti 241, Padova, e-mail: renato.guseo @ unipd.it, tel.: 049-8274146.

Supplementary Teaching
ATTENTION: Statgraphics software may be downloadable. See the instructions at http://homes.stat.unipd.it/guseo/ under “Statistics (integrated course)” (Laurea triennale ECI) or, alternatively, in connection with the Computing Centre of Padua University. Organisational information about the course, and supplementary materials, can be downloaded from the page: http://homes.stat.unipd.it/guseo/.
Notes

Students from the former DM 509
For the teaching of Statistics (10 credits), formerly DM 509, the lessons have ended, as of AY 2007-08. The exams are covered within the activities of the new integrated teaching, Statistics (12 credits), DM 270. The difference in nominal credits is due to a change of the base. The class schedule has increased from 80 to 90 hours. The current plan, DM 270, in fact coincides with the program followed under the former DM 509 for the undergraduate B.Sc. in “Economia territoriale e reti d’imprese” and “Economia internazionale”.


Students from four-year old system
STATISTICS (A-F base, Prof. R. Guseo): Please contact  Prof. Cinzia Mortarino.
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