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• Neves, Cláudia — Testing Extreme Value Conditions – an Overview and Recent Approaches 16
DISCUSSANT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
• Falk, Michael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

IPM 11: Stochastic Analysis and Financial Mathematics
Organizer: Ching-Tang Wu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
• Ankirchner, Stefan — Optimal Hedging of Derivatives Based on Non-tradable Underlyings . 17
• Imkeller, Peter (jointly with Stefan Ankirchner and Alexandre Popier) — Measure Solutions

of Backward Stochastic Di↵erential Equations . . . . . . . . . . . . . . . . . . . . . . . . 17
• Schachermayer, Walter — Optimal Risk Sharing for Law Invariant Monetary Utility Functions 18
DISCUSSANT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
• Wu, Ching-Tang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

IPM 12: Robustness and Data Analysis
Organizer: Luisa Fernholz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
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STCPM 27: Portfolio Investment Statistics

Organizer: Manuel Sebastião . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210
• Aguiar, Maria do Carmo — Statistical Integrated Systems: Evolution or Revolution? . . . . 210
• Casimiro Dias, Paula — The Portuguese Experience in Compiling Portfolio Invest-

ment Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211



xxviii CONTENTS

• Chaudron, Raymond — Collecting Data on Securities used in Reverse Transactions for the
Compilation of Portfolio Investment – how to Compromise between Theory and Practi-
cality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

• Gaur, Agam Prakash — Trend in Portfolio Investment Statistics – India . . . . . . . . . . . . 211
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• Diaz Muñoz, Pedro — The Challenge of Disseminating European Statistics. Eurostat Ex-

perience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214
• Dziobek, Claudia — The Statistics Dissemination Public Service . . . . . . . . . . . . . . . . 215
• Gomes Faustino, José Manuel — High Quality Statistical Dissemination – Banco de Portugal

Strategic Goal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
• Salou, Gérard — The ECB Statistical Data Warehouse. Improving Data Accessibility for all

Users . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
• Schubert, Aurel — Reaching Users of Statistics in Austria . . . . . . . . . . . . . . . . . . . . 216
• Vojtisek, Petr (jointly with Martin Kacer) — Statistical Data Dissemination in the Czech

National Bank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
DISCUSSANT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
• Barrow, Rochelle — Discussion II on “Statistics Dissemination Public Service” . . . . . . . . 217

STCPM 29: The Relationship with the Providers of Information for Statistical Purposes
Organizer: António Garcia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
• Bajtay, Gregor (jointly with Jan Seman) — Data and Information Exchange Between National

Bank of Slovakia (NBS) and Financial Market Participants . . . . . . . . . . . . . . . . 217
• Barrow, Rochelle — Working Together – How Good Relationships with Providers can Improve

the Quality of O�cial Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
• Biagioli, Antonello (jointly with Giovanni Giuseppe Ortolani) — Feed Back Data Flows in

Balance of Payments Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
• Gruber, Debra — High Quality Data and Collection Systems through Active Communication

with Data Providers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
• Musigchai, Chatwaruth — Relationship with Survey Data Providers: the Bank of Thailand’s

Experiences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
• Ortega, Manuel — Requesting Voluntary Data from Non-financial Corporations. The Expe-

rience of the Banco de España CBSO . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
• Pfei↵er, Michael — The OeNB’s Experience in Cooperating with Information Providers for

Austria’s New Balance of Payments System . . . . . . . . . . . . . . . . . . . . . . . . . 220
• Prokunina, Ekaterina — The Relationship with Providers – an Essential Component of Fi-

nancial Statistics Quality in Russia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220
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Macrodata Relying on Survey Microdata on Household’s Wealth? An Illustration Using
Portuguese Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

• Neri, Andrea (jointly with Ivan Faiella, Leandro D’Aurizio and Stefano Iezzi) — The Under-
reporting of Households’ Financial Assets in Italy . . . . . . . . . . . . . . . . . . . . . . 224

DISCUSSANT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
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tude Aléatoire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259
• Di Gennaro, Luca — The Ehrenfest Fleas and Economic Growth Theory . . . . . . . . . . . 260
• Jagers, Peter — Paths to Extinction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260
• Matysiak, Wojciech — Quadratic Harnesses – a Class of Stochastic Processes with Linear-

quadratic Conditional Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260
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• Pinto, Iola (jointly with Célia Nunes and João Tiago Mexia) — Additive Model for Environ-

mental Indexes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268
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• Quaresma Gonçalves, Sónia — To Puzzle Out! . . . . . . . . . . . . . . . . . . . . . . . . . . 369
• Semeta, Algirdas — Improving the Quality of O�cial Statistics . . . . . . . . . . . . . . . . . 369
• Trujillo, Leonardo (jointly with Chris Skinner and Danny Pfe↵ermann) — State Space Mod-

elling and Variance Estimation under Benchmarking . . . . . . . . . . . . . . . . . . . . 370



CONTENTS xli

• Yoshizoe, Yasuto (jointly with Sato Seisho, Itsuko Takemura, Yoshiaki Hosoya and Ya-
sumasa Baba) — Correcting Non-sampling Errors in ”Financial Statement Statistics”
of Japanese Ministry of Finance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370

• Zilhão, Maria João — Systematic Quality Management in a Statistical Agency – the Por-
tuguese National Statistical Institute Experience . . . . . . . . . . . . . . . . . . . . . . 371

• Zoppe’, Alice (jointly with Claude Macchi) — Methodological Aspects Related To Revisions
of Economic Classifications Used In O�cial Statistics . . . . . . . . . . . . . . . . . . . 371

CPM 037: Statistical Tools in National Statistical Institutes . . . . . . . . . . . . . . . . . . . 372
• Alanko, Timo — Trend Revisions in a Seasonally Adjusted Time-series; an Empirical Case

Study of the Number of Employed from the Finnish Labour Force Survey . . . . . . . . 372
• Jeong, Dongwook — Data Matching for the Result of Establishment Survey . . . . . . . . . . 372

CPM 038: Integrated Statistical Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373
• Keita, Naman — Integrated Food and Agriculture Statistics System . . . . . . . . . . . . . . 373
• Wang, Zhenlong (jointly with Kang Dalin and Zhang Li) — Statistical Grid – a Brand-new

Government Statistical Data Development Technology System . . . . . . . . . . . . . . 373
CPM 039: Ethical Issues in Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374

• Seltzer, William — The ISI Declaration of Professional Ethics: Issues for Reflection . . . . . 374
• Victor, Norbert — One Comprehensive Code of Ethics for the Whole Statistical Profession? . 374

CPM 040: Data Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375
• Muwanga-Zake, E.S.K. — Monitoring Workers’ Remittances and Benefits in Uganda: The

Statistical Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375
• Nakamya, Juliet — Simulating Travel Duration Data for Flanders . . . . . . . . . . . . . . . 375
• Niland, Joyce (jointly with Stanley Azen) — Supporting Multi-center Research through

Metadata-Driven Databases and International Standards . . . . . . . . . . . . . . . . . 375
• Vertanen, Ville — Automated Data Collection-Case: Accommodation Statistics . . . . . . . 376

CPM 041: Generalized and Integrated Processing Systems . . . . . . . . . . . . . . . . . . . 377
• Sglavo, Udo — Beyond Analytics to Improve and Manage your Organization Performance . . 377

CPM 044: Statistical Problems in Developing and Transition Countries . . . . . . . . . . . 377
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Zwick) — Synthetic Data Sets for Statistical Disclosure Control in the IAB Establish-
ment Panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382

• Hoshino, Nobuaki — A Family of Distributions Closed under Anonymization . . . . . . . . . 383
• Isnard, Michel — Individual Data Access in France . . . . . . . . . . . . . . . . . . . . . . . . 383



xlii CONTENTS

• Wooton, Janice — Parameter Estimation Using Confidentialised Census Count Data: Mea-
suring the Information Loss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384

• Zwick, Markus (jointly with Rainer Lenz) — Business Micro Data in Germany: Access and
Anonymization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384

CPM 052: Issues Related to Metadata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384
• Morgado, Isabel — The INE PT Integrated Statistical Metadata System . . . . . . . . . . . . 384

CPM 055: Development of Health and Social Indicators . . . . . . . . . . . . . . . . . . . . . 385
• Ferreira, Lara Noronha (jointly with Pedro Ferreira and Luis Pereira) — Modeling Health

State Preference Data Using Fixed and Random E↵ects Models . . . . . . . . . . . . . . 385
• Fabbris, Luigi — Can we Refer to a Single Indicator of External E↵ectiveness of University

Education? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386
• Giaimo, Rosa (jointly with Bono Filippa and Matranga Domenica) — Household Determinant

of Health in Italy: a Gender Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386
CPM 057: Index Theory and Practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387

• Kim, Kwangsup — Using the Chain-Type Index in Measuring Economic Performance . . . . 387
• Makaronidis, Alexandre — Measuring Price Changes of Owner-Occupied Housing for the

Harmonised Indices of Consumer Prices . . . . . . . . . . . . . . . . . . . . . . . . . . . 387
• Parkhomenko, Alexander (jointly with Anastasia Redkina and Olga Maslivets) — Estimating

Hedonic Price Indexes for Personal Computers in Russia . . . . . . . . . . . . . . . . . . 387
• Pasanen, Jarko — CPI and Owner-occupied Housing – Available Approaches . . . . . . . . . 388
• Santos, Daniel (jointly with Rui Evangelista) — Working Towards a More Precise Harmonised

Inflation Measurement: The Inclusion of the Owner-Occupied Housing Component . . . 388
• Shimizu, Makoto — Quantitative Evaluation of the 2005 Revision of the CPI in Japan . . . . 389

CPM 058: Statistics of Prices and Wages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389
• Lee, Hwayoung (jointly with Kay O Lee) — A Study on the Wage Estimation by Occupation

in Minor Group Applying the Small Area Estimation Technique . . . . . . . . . . . . . 389
CPM 060: Statistics of Household Income and Expenditure . . . . . . . . . . . . . . . . . . . 390

• Arpino, Bruno — Dynamic Multi-level Analysis of Households’ Living Standards and Poverty:
Evidence from Vietnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390

• Coelho, João (jointly with Anabela Cardoso) — Estimating and Predicting Quarterly Finan-
cial Savings of Households . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390

• Santini, Isabella — Household Purchasing Behaviour over the Business Cycle. The Ital-
ian Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391

• Veiga, Alinne (jointly with Peter Smith and James Brown) — Modelling the Brazilian Monthly
Employment Survey: a Multilevel Longitudinal Approach for the Income of the Head of
the Households . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391

CPM 062: System of National Accounts (SNA) and Satellite Accounts . . . . . . . . . . . . 392
• Borges, Paula — Public Finance Sustainability: Stocks and Flows . . . . . . . . . . . . . . . 392
• Choi, Kyungsoon — A Study to Estimate the Value of Film Originals in Korea . . . . . . . . 392
• Izumi, Hiroshi (jointly with Jie Li and Hyun-Ok Yang) — A New Method for Purchasing

Power Parities and 2000 Real Input-Output Tables for Japan, China and South Korea . 392
• Mai, Brendan — Statistics NZ’s Satellite Accounts: Tourism and Non-profit Institutions . . . 393
• Sixta, Jaroslav — Implementation of the New ESA Standard into the Czech National Ac-

counts: Capital Services and Related Issues . . . . . . . . . . . . . . . . . . . . . . . . . 393
CPM 063: Computational Statistics and Intelligent Data Analysis . . . . . . . . . . . . . . . 394

• Jun, Yang (jointly with Yu Zhao) — One Noniterative Algorithm for Computing Posteriors . 394
• Kamakura, Toshinari — Detecting Nonnormalities and Mean Estimates of Skewed Dis-

tributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394
• Othman, Abdul Rahman (jointly with H.J. Keselman, Rand R. Wilcox, James Algina, Kather-

ine Fradette and Sin Yin Teh) — Robust Levene Tests for Variance Equality . . . . . . 394
CPM 064: Resampling Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395

• Barrios, Erniel — Model-Based Predictive Estimation with Coverage Error . . . . . . . . . . 395
• Ho, Yvonne — Iterated Bootstrap-t Confidence Intervals for Density Functions . . . . . . . . 395
• Marusiakova, Miriam — Tests for Multiple Changes in Trending Regression . . . . . . . . . . 396
• Oliveira, Pedro (jointly with Ana Cristina Braga and Lino Costa) — Comparison of ROC

Curves Using Resampling Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396
• Pakyari, Reza — On Bagging and Estimation in Multivariate Mixtures . . . . . . . . . . . . 397



CONTENTS xliii

• Sakurai, Hirohito (jointly with Masaaki Taguri) — Test of Mean Di↵erence for Paired Longi-
tudinal Data Using Circular Block Bootstrap . . . . . . . . . . . . . . . . . . . . . . . . 397

• Sanchez-Espigares, Jose A. (jointly with Jordi Ocaña) — Resampling Quantile Residuals in
Generalized Linear Mixed Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 397

CPM 065: Expert Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398
• Seo, Chanil (jointly with Dongchul Han) — 2005 Korea Population & Housing Census Expe-

rience with Automated Coding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398
CPM 066: Statistical Simulation Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398

• Cornea, Adriana — Refined Bootstrap of the Mean of Random Variables with Infi-
nite Variance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398

• Oliveira, Amilcar — Multiplicative Approximate Normality . . . . . . . . . . . . . . . . . . . 398
• Pewsey, Arthur — Use of the Wrapped t Family to Approximate the von Mises Distribution 399

CPM 067: Statistical Computer Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399
• Lima, Carlito Pereira de (jointly with Flávio Freire, André Pinho and Lucio Paulo) — Using
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• Miñarro, Antonio (jointly with Josep Anton Sánchez, Antoni Arcas, EstebanVegas, Ferran Re-
verter and Miquel Calvo) — A System of Student-specific Practical Sessions of Statistics
on the Internet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 426

• Noronha Viana, Adriana Backx (jointly with Daielly Nassif Mantovani and Edson Berga-
maschi Filho) — Planning and Development of a Virtual Environment for Statistics
Teach-learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427

• Rockmann, Dr., Ulrike — Using eLearning in Teaching of Statistics and Research Method-
ology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427

• Stephanie, Budgett (jointly with Christine Miller and Jocelyn Cumming) — The Role of
Screencasting in Statistics Courses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428

CPM 084: The Internet and Dissemination of Statistics . . . . . . . . . . . . . . . . . . . . . 428
• Van Loon, Hilde — Online Archiving of EU Statistical Publications . . . . . . . . . . . . . . 428

CPM 085: Survey Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429
• Antonaci, Giuseppe de Abreu (jointly with Denise B. N. Silva) — Analysis of Alternative

Rotation Patterns for the Brazilian System of Integrated Household Surveys . . . . . . . 429
• Christofides, Tasos — Estimating the Prevalence of a Stigmatizing Characteristic without a

Randomization Device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429
• Eideh, Abdulhakeem — Method of Moments Estimators of Finite Population Parameters in

Case of Full Response and Nonresponse . . . . . . . . . . . . . . . . . . . . . . . . . . . 430
• Ghosh, Dhiren (jointly with Andrew Vogt) — Two-stage Hierarchical Linear Regression: A

Pragmatic Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430
• Goga, Camelia (jointly with Jean-Claude Deville and Anne Ruiz-Gazen) — Use of Function-

nals in Composite Estimation and Linearisation Technique . . . . . . . . . . . . . . . . 431
• Isaksson, Annica (jointly with Peter Lundquist and Daniel Thorburn) — On the Number of

Call Attempts in a Telephone Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431
• Krsinich, Frances — Imputing longitudinal business records at Statistics New Zealand . . . . 431
• Ma, Xin — A General Multilevel Longitudinal Model for Assessing Simultaneous Treatment

E↵ects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 432
• Marujo, Ana — A Simulation Study on Calibration . . . . . . . . . . . . . . . . . . . . . . . 432



xlvi CONTENTS

• Pang, Zhen (jointly with Alan Welsh) — Maximum Likelihood Inference of Clustered Survey
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433

• Park, Jinwoo (jointly with Lee Sukhoon and Shin Jieun) — A Note on Stratification with
Clustering Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433

• Rendtel, Ulrich — Assessing the impact of nonresponse by empirical data: An example from
the German Microcensus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433

CPM 086: Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 434
• Afonso, Anabela (jointly with Russell Alpizar-Jara) — Assessing Distance Sampling Estima-

tion under Non-homogeneous Poisson Processes . . . . . . . . . . . . . . . . . . . . . . . 434
• Bustos y de la Tijera, Vı́ctor Alfredo — Exact Expressions for Simple and Joint Inclusion

Probabilities in Sampling without Replacement . . . . . . . . . . . . . . . . . . . . . . . 435
• Chao, Chang-Tai (jointly with Chun-Yi Lee) — Cluster Analysis and Model-based Sampling 435
• Christine, Marc — Nouveaux Plans de Sondage des Enquêtes Ménages Associés au Nouveau
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• Fonte Santa, Śılvia — Financial Intermediation Services Indirectly Measured (FISIM) – the

Problematic of Imports and Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512
• Guo, Meihui — Derivative Pricing Based on Time Series Models of Default Probabilities . . . 512
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? Auśın, M. Concepción (jointly with Juan M. Vilar, Ricardo Cao and ) — Bayesian Analysis

of Aggregate Loss Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574
? da-Silva, Cibele (jointly with Jacqueline Tiburcio) — Empirical Bayes Estimation of the Size

of a Closed Population Using Photo-ID Data . . . . . . . . . . . . . . . . . . . . . . . . 574
? Do, Kim-Anh — Bayesian Mixture Models for Complex High-Dimensional Count Data in

Phage Display Experiments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575
? Galeano, Pedro (jointly with M. Concepcion Auśın) — A Bayesian Approach to Value at Risk
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? Domański, Czeslaw (jointly with Dariusz Parys) — The New Stepdown Method Controlling

the Familywise Error Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580
? Parys, Dariusz (jointly with Czeslaw Domański) — False Discovery Rates in Multiple Com-

parisons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581
? Watanachayakul, Somchit — A Robust Comparison of Closed Multiple Test Methods for

Population Means under Lognormal Distribution . . . . . . . . . . . . . . . . . . . . . . 581
CPM 018: Experimental Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581
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? Quitério, Ana (jointly with Lućılia Carvalho) — Time Series Analysis with Labour Force

Survey Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599
? Parthasarathy, Rajagopal (jointly with K. N. Venkataraman) — Spectral Type Limit Theorems

on a Regression Model for Time Series with Non-Linear Time Series Error . . . . . . . . 600
? Silva, Maria Eduarda (jointly with Susana Barbosa) — Sea-level Variations in the Baltic Sea

from Quantile Regression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600
? Zhu, Konglai (jointly with Jing Yuan) — The Study on Relationship between FDI and Eco-

nomical Development in Shandong Province which Based on Panel Data Models . . . . 600
CPM 034: Multiple Response Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601

? Qu, Shengjun (jointly with Han Chunlei) — The Study of Non-market Returns to Private
Investment in Higher Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601

CPM 035: Data Visualization and Graphical Methods . . . . . . . . . . . . . . . . . . . . . . 601
? Hadi, Ali (jointly with Rida Moustafa) — Polar Maps for Exploring Large, High-Dimensional

Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601
CPM 036: Improving the Quality of O�cial Statistics . . . . . . . . . . . . . . . . . . . . . . . 602



lx CONTENTS

? Faraldo-Roca, Pedro (jointly with Rosa Crujeiras, Maŕıa J. Lombard́ıa, Carlos L. Iglesias-
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Statistical inference for concentration measures has been of considerable interest in recent years.
Income studies often deal with very large samples, hence precision would not seem a serious issue.
Yet, in many empirical studies large standard errors are observed, and it is therefore important to pro-
vide methodologies Author1990to assess whether di↵erences in estimates are statistically significant.
This work focuses on Gini’s concentration ratio R. Hoe↵ding, in his seminal work (Hoe↵ding,1948),
derived the asymptotic distribution of Gini’s index. Several years later, Giorgi and Provasi (1995) and
Palmitesta et al. (1999) pointed out that the speed of convergence of the sample distribution is rather
slow. Further studies (Palmitesta et al. (2000), and Giorgi et al. (2006)) revealed that the t-bootstrap
method yields more accurate confidence intervals in small samples. Bootstrap methods are however
computationally expensive; moreover, the di↵erence with respect to the asymptotic approach becomes
less significant as the sample size increases. In inference studies involving large samples, (i.e. income
surveys), it seems therefore reasonable to retain the asymptotic approach. Latorre (1990) showed
that sample sizes currently in use are large enough for constructing confidence intervals based on the
maximum likelihood estimator for Gini’s concentration measure. Are they also adequate to assure a
good coverage of asymptotic non parametric confidence intervals? This work’s aim is to provide an
answer to this question.

Confidence intervals for Gini’s concentration index

It is well known that the Gini concentration index R may be expressed as ratio of two regular
functionals, the Gini mean di↵erence � and twice the mean µ. Let X1, ..., Xn

be i.i.d. with unknown
distribution function F , whose variance �2 is assumed to exist. Let b� be the (unbiased) sample
mean di↵erence, X the sample mean and bR = b�/(2X) the sample Gini concentration ratio. In an
application of his asymptotic distribution theory for U-statistics, Hoe↵ding (1948) proved that, if
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Now, V ar(b�) and Cov(X, b�) may be expressed as (Zenga et al. (2004); Polisicchio and Zenga (1995))
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where
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x1|x1�x2|dF (x1)dF (x2).

Since variances and covariances of U-statistics are regular functionals, the variance �2
R

can be consis-
tently estimated from the sample data, provided the second moment of the underlying distribution is
finite (see Lee (1990), p.122, theorem 3). In particular, the unbiased estimators
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may be used, where S2 is the unbiased variance estimator and bF , bD are the U-statistics corresponding
to F and D:
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is a strongly consistent estimator for �2
R

. Writing z
p

to mean the p-th quantile of the standard normal
distribution, it follows that the interval
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contains the true value of Gini’s concentration index with probability approximately equal to 1 � ↵,
provided the sample size is large enough.

It is worth noting that direct use of the formulae in (1) implies a computation time of O(n3)
for bF and of O(n2) for b� and bD. Average computation time can, however, be drastically reduced to
O(n lnn) using the order statistics (see Zenga et al. (2004); Polisicchio and Zenga (1995)).

Simulation study

This section determines the minimum sample sizes such that the coverage probability of the
confidence interval in (2) is reasonably close to the nominal confidence level 1�↵. For this purpose a
simulation study has been performed, using the software package R. The procedure may be summarized
by the following steps: (I) Fix the sample size n. The sample sizes considered in this analysis vary
between 30 and 3840. (II) Draw N = 5000 samples of size n, fixed at the previous step. The choice
of N has to take into account two opposite requirements. On one hand, N as large as possible to give
a better representation of the simulated sample space, and, on the other hand, N bounded to limit
computation time. (III) For each sample compute the confidence interval (2), and check whether it
contains the true value of the Gini concentration index. The proportion of intervals satisfying this
condition provides an estimate for the unknown coverage probability.

The estimates bp
n

of the unknown coverage probabilities p
n

will be used to determine minimum
sample sizes as in Greselin and Ma↵enini (2007). In general, the e↵ective unknown coverage depends
on the chosen sample size n, the confidence level 1 � ↵, and the underlying distribution F . In any
case, lim

n!1p
n

= 1 � ↵. Assuming that (as in most applications) some coverage error � > 0 with
respect to the nominal confidence level 1 � ↵ is tolerable, let H0 : p

n

� 1 � ↵ � � be the hypothesis
that the sample size n is su�ciently large. H0 will be rejected if

bp
n

< 1� ↵� � � z0.95

r
(1� ↵� �)(↵ + �)

N
.



Since for large values of N the estimated coverage probability bp
n

is approximately normally distributed,
the rejection probability is roughly bounded by 0.05 under H0. Taking N = 5000, � = 0.1↵ and
↵ = 0.05, this procedure leads to rejection of H0 if bp

n

< 0.9397. If ↵ = 0.01, H0 will be rejected if
bp
n

< 0.9866.
The distributions considered in the simulations are reported in table 1. The parameters were

chosen to lie in a neighborhood of the maximum likelihood estimates yielded on real income distribu-
tions.

distribution density function f(x) acronim parameter values

Lognormal 1
�
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1
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exp�
1
2
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2

⌘2

x > 0, (logA) � = 10, � = 0.35829
� > 0, � 2 R (logB) � = 10, � = 0.5

(logC) � = 10, � = 0.74161
Pareto ✓x✓

0x
�(✓+1) x > x0, ✓ > 0 (ParA) x0 = 1, ✓ = 5

(ParB) x0 = 1, ✓ = 3
(ParC) x0 = 1, ✓ = 2.5

Dagum ��✓x�✓�1
�
1 + �

x

✓

����1
x > 0 (DagA) � = 1, � = 1, ✓ = 5
�, �, ✓ > 0 (DagB) � = 1, � = 1, ✓ = 3

(DagC) � = 1, � = 1, ✓ = 2.5

Table 1: Parent distributions for simulations

Table 2 reports the estimates of the coverage probabilities of the 95% and the 99% confidence intervals.
Boldfaced figures are estimated coverage probabilities that lie in the acceptance region of H0.
The main result is that the minimum sample sizes increase drastically as the right tail of the parent
distribution becomes heavier: if all moments of the parent distribution are finite, as in the Lognormal
case, samples of size 480 are su�cient to obtain accurate confidence intervals. If the parent distribution
has only a finite number of moments, as in the Dagum and Pareto case, the thresholds are much larger.
In extreme cases, i.e. if the third moment of the parent distribution is not finite, none of the considered
sample sizes appears to be su�cient.
The simulation results obtained on the Lognormal model, allow to assess the e↵ect of asymmetry in the
underlying distribution. In fact, as the value of the parameter � increases, the Lognormal distribution
becomes more asymmetric, and the estimated coverage probability steadily decreases.
As expected, also the nominal confidence level a↵ects the minimum sample size: smaller values of ↵,
require larger sample sizes to yield an acceptable accuracy.

Conclusions

This paper investigates minimum sample sizes for accurate confidence intervals for Gini’s con-
centration measure. A simulation study shows that they are seriously a↵ected by tail-heaviness and
asymmetry in the underlying distribution. Let alone extreme cases, it appears that samples of size
larger than 3840 units yield accurate confidence intervals at nominal confidence levels up to 0.99. This
insight seems to be of interest in income studies, where sample sizes of several thousand statistical
units are customary.



95% confidence interval

n logA logB logC DagA DagB DagC ParA ParB ParC
30 0.9104 0.9048 0.8858 0.8944 0.8524 0.8212 0.8362 0.7738 0.7572
60 0.9298 0.9230 0.9068 0.9136 0.8708 0.8376 0.8746 0.8256 0.8034

120 0.9380 0.9322 0.9244 0.9278 0.8926 0.8698 0.8974 0.8722 0.8456
240 0.9422 0.9392 0.9322 0.9362 0.9094 0.8894 0.9158 0.8920 0.8610
480 0.9486 0.9478 0.9440 0.9422 0.9248 0.9108 0.9324 0.9154 0.8942
960 0.9484 0.9482 0.9402 0.9472 0.9310 0.9132 0.9374 0.9330 0.9106

1920 0.9480 0.9478 0.9466 0.9428 0.9394 0.9272 0.9444 0.9350 0.9208
3840 0.9476 0.9542 0.9518 0.9456 0.9478 0.9314 0.9460 0.9426 0.9288

99% confidence interval

30 0.9650 0.9602 0.9498 0.9510 0.9202 0.8948 0.8968 0.8484 0.8254
60 0.9738 0.9742 0.9604 0.9650 0.9350 0.9176 0.9306 0.8944 0.8744

120 0.9842 0.9808 0.9744 0.9756 0.9518 0.9378 0.9516 0.9292 0.9120
240 0.9864 0.9816 0.9818 0.9798 0.9604 0.9532 0.9672 0.9486 0.9294
480 0.9902 0.9876 0.9848 0.9862 0.9710 0.9646 0.9772 0.9658 0.9508
960 0.9898 0.9874 0.9854 0.9858 0.9802 0.9686 0.9806 0.9738 0.9642

1920 0.9870 0.9892 0.9886 0.9870 0.9806 0.9736 0.9882 0.9776 0.9728
3840 0.9864 0.9898 0.9912 0.9872 0.9848 0.9800 0.9876 0.9832 0.9756

Table 2: Estimated coverage probabilities
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