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Educational goals:

The proposed course in Statistics (advanced c.) aims to provide the key ideas and the methodological skills of the discipline required in the particular context of standard time series analysis  in presence of special temporal events with limited time horizon. In the latter context, the course refers to methods that allow the description of diffusion of innovation processes for limited  life-cycle phenomena. The study of successive generations of innovations and the corresponding substitution-competition mechanisms are examined through differential representations. A parallel approach is defined, within Complex System Analysis, by agent-based models. The course takes place following the logic of seminars in order to stimulate students to follow competing cultural and technical perspectives. 

Prerequisites: 
Knowledge and mastery of the theoretical tools and computer courses concerning basic statistics: at least 8 credits in descriptive statistics and at least six credits in probability and related inferential methods based on statistical sampling.
Syllabus:
1. Introduction to stochastic processes. Time series. Regressive method, moving averages and smoothing, Holt-Winters. Box-Jenkins techniques. Models MA, AR, ARMA, ARIMA.
2. Aspects of seasonal pattern modelling, SARIMA. Extensions of ARIMA models  with covariates, ARMAX, SARIMAX.
3. Non-linear regression, estimation, confidence intervals and hypothesis testing, exact inference, asymptotic inference and linear approximations.
4. Diffusion models: `` power law'', Fourt and Woodlock or monomolecular, logistic or autocatalytic or Mansfield, Gompertz, Von Bertalanffy, Richards curves. Riccati equation and Bass’s models, BM, GBM.
5. Refining NARMAX GBM models: theory and applications. GBM and asymptotic aspects of quotas, GBM and interpolation of density.
6. Latent dynamic potential (markets, carrying capacity, etc.). NSARMAX sharpening. Modular operations (exogenous interventions). Independent successive generations with total and partial absorption.
7. Agent-based models within Complex System Analysis: cellular automata (CA), network automata (NA).
8. Multivariate diffusion models, advanced models for new products’  life cycle. Methods of estimation, GLS, Beauchamp and Cornell models for life cycles in competition, Bass multivariate models. Competition between generations (Lotka-Volterra equations, Guseo-Bonaldo, extensions). Diffusion processes in space and time.
Learning outcomes:

Theoretical and technical analysis of economic time series, economic and corporate
dynamic processes characterized by limited life cycles. Forecasting and comparison of alternative models.
Latent market potential dynamics modelling. Estimation  and interpretation of known marketing
effects: slow-down, ‘chasm’ or ‘saddle’. Modelling the effects due to ‘network
externalities’.  Agent-based modelling and representations based on differential equations through a
‘mean-field approximation’. Modelling the effects of competition between agents. Empirical analysis of models through the implementation of procedures offered by commercial software.

Textbooks and References:

Piccolo, D. (1990). Introduzione all’analisi delle serie storiche, NIS, Roma.
         or

Di Fonzo, T., Lisi., F. (2005). Serie storiche economiche. Analisi statistiche e applicazioni, Roma, Carocci.

Guseo, R. (2004). Organizzazione statistica dell’informazione e scelte di gestione: Teoria, Tecniche e Mini-Stage Aziendali, (2nd ed.), Cedam, Padova. Chapters 4, 5, 14.

Guseo, R. (2004). Interventi strategici e aspetti competitivi nel ciclo di vita di innovazioni, Dispensa, Padova.        http://homes.stat.unipd.it/guseo/ISCCVds.pdf  

Lecture notes for additions within mathematical-statistical theory. International papers in  “innovation diffusion” from Technological Forecasting and Social Change, Management Science and Marketing Science.

Supplemental references
Hamilton, J.D. (1995). Econometria delle serie storiche, Monduzzi Editore, Bologna.

Statgraphics (2009). Versione Centurion XVI. Reference Manual. StatPoint Inc.
Mahajan, V., Muller, E., Wind, Y. (Eds) (2000). New-Product Diffusion Models, Kluwer Academic Publisher, Boston.

Organisation of Teaching:

Lectures supplemented with exercises and discussion of applications. 

Assessment methods:

Traditional written test. Alternatively, a written report on the topics covered in the course and / or subject to an internship.
Activities to support teaching:
WARNING: 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 Center of Padua University.  Organizational information about the course, supplementary materials can be downloaded from the page: http://homes.stat.unipd.it/guseo/
Language: Italian.
