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Abstract:


Service operations, such as Telephone Call Centers or Emergency Departments in hospitals, are traditionally analyzed as queueing systems using mathematical queueing models. Recently, statisticians started to supplement these mathematical models with theoretically-interesting and practically-relevant statistical analysis. This is enabled by the availability of transaction-level (or call-by-call) data bases.


In this talk, I shall focus on call center data. Operationally, the service process in such call centers can be decomposed into three fundamental components: arrivals, customer abandonment, and service durations. Each component has a different mathematical structure, which requires a different style of statistical analysis. I shall discuss several new methodologies that have been developed for the analysis of such call-by-call data. Empirical analysis of the data has validated in some cases, and refuted in others, the applicability of existing queueing models to call-center operations. This has stimulated the development of further models that capture previously unaccounted-for phenomena, such as arrival-rate uncertainty and server heterogeneity. I shall also present some ongoing research aiming at addressing such phenomena.

Papers for background reading:

OM papers:

1. Gans, N., Koole, G., Mandelbaum, A. "Telephone Call Centers:

Tutorial, Review and Research Prospects." Invited review paper by

Manufacturing and Service Operations Management, 5 (2), 79-141, 2003.

http://iew3.technion.ac.il/serveng/References/Gans-Koole-Mandelbaum-CCReview.pdf
2. Aksin, Z., Armony, M., Mehrotra, V., "The Modern Call-Center:  A

Multi-Disciplinary Perspective on Operations Management Research."

Production and Operations Management, Special Issue on Service

Operations in honor of John Buzacott (ed. G. Shanthikumar and D. Yao)

16 (6), 655-688, 2007.

http://www.stern.nyu.edu/om/faculty/armony/research/Aksin.PDF
Statistics papers:

1. Brown, L., Gans, N., Mandelbaum, A., Sakov, A., Shen, H., Zeltyn,

S., Zhao, L. "Statistical Analysis of a Telephone Call Center : A

Queueing-Science Perspective." Journal of the American Statistical

Association (JASA), 100, 36–50, 2005.

http://www.unc.edu/~haipeng/publication/callcenter.pdf
2. Shen, H., Huang, J. Z. "Interday Forecasting and Intraday Updating

of Call Center

Arrivals." Manufacturing & Service Operations Management, 10, 391–410, 2008.

http://www.unc.edu/~haipeng/publication/arrival-final.pdf
3. Shen, H., Huang, J. Z. "Forecasting Time Series of Inhomogeneous

Poisson Processes with Applications to Call Center Workforce

Management." The Annals of Applied Statistics, 2, 601–623, 2008.

http://www.unc.edu/~haipeng/publication/poissonSVD.pdf
