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Come join us at this year’s Fall Technical Conference, to be held 
October 8–9, 2009, at the Hilton Indianapolis, in Indianapolis, 
Indiana. The conference will be held in the heart of downtown, close to 
a variety of attractions. Many opportunities for learning and fun exist 
both at the conference and throughout the city. The conference theme 
will be “Quality and Statistics: Accelerating to Higher Performance.” 
The goal of FTC 2009 is to connect researchers and practitioners to 
promote more effective use of statistics in quality improvement. The 
Fall Technical Conference is jointly sponsored by Q&P and SPES, 
in partnership with the Statistics, and Chemical & Process Industries 
Divisions of ASQ. 

The program for this year’s conference looks stimulating. Session 
topics will include Visualization, Design of Experiments, Reliability, 
and Univariate and Multivariate Statistical Process Control. Several 
sessions presenting unique case studies are also included in the pro-
gram. Both applied and theoretical topics will be covered. Material 
included in the various sessions will range across all levels of experi-
ence, from the statistical novice to the advanced practitioner. 

Full-day short courses will be offered on the days preceding and 
following the conference, October 7 and 10. This year’s short courses 
and presenters will be: 

A Corporate Perspective: Financial Savvy  
for Statisticians 
Fred Faltin and Donna Faltin (Q&P)

Two Level Factorial Designs 
Bob Mee (SPES)

Split Plot Designs 
Geoff Vining (STAT)

Introduction to Regression Models 
Bob Brill (CPID)

Abstracts of the Q&P and SPES courses are included below.
Complete conference information, including the conference pro-

gram, conference and course registration, accommodations, and area 
travel information, are available on the conference website at www.
indyasq.org/stats. We look forward to seeing you in Indianapolis this fall!

Q&P Short Course at FTC 2009
This year, the Quality & Productivity Section will be sponsoring 
a business-oriented short course for statisticians who have a career 
interest in furthering their familiarity with the principles of corporate 
finance. “A Corporate Perspective: Financial Savvy for Statisticians,” is 
authored and presented by Fred Faltin and Donna Faltin.

Abstract: All of a company’s activities impact the financial well-being 
of its owners/shareholders and employees in one way or another. So 
finance, broadly defined, is an all-pervasive element of the corporate 
environment. This course will discuss the role of corporate finance, the 
financial issues that drive decision making and market perceptions, and 
key topics needed for an understanding of corporate financial manage-
ment. Along the way, we’ll acquaint attendees with the language of 
financial management, with the broader aim of helping them to better 
integrate into the corporate mainstream and to enhance their ability to 
contribute to, and prosper within, their respective organizations. 

Topics will include: risk and return; principles of borrowing/lending; 
hedging; portfolio theory; insurance (buying, selling, and pricing risk); 
financial performance metrics; Income Statements and Balance Sheets; 
accounting practices; capital budgeting; capital structure; and an over-
view of international finance.

Illustrations will include: examples taken from recent headlines on 
topics such as subprime lending, bank failures, corporate fraud, and 
Sarbanes-Oxley.

Fall Technical Conference 2009 
Fred Faltin, FTC Program Chair, The Faltin Group
Cheryl A. Dingus, FTC Program Committee Representative, Battelle 
Tena Katsaounis, SPES Continuing Education Chair, The Ohio State University

Indianapolis, Indiana
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SPES Short Course at FTC 2009
At this year’s Fall Technical Conference, SPES will sponsor a short 
course entitled “Expanding Your Factorial Two-Level Experimentation 
Toolset,” presented by Robert Mee . Robert Mee, professor of statistics 
at the University of Tennessee, has served on the Journal of Quality 
Technology (JQT) Editorial Review Board, and as Associate Editor for 
Technometrics . He is a fellow of the American Statistical Association . 
He received the 2004 Lloyd Nelson award, which recognizes the year’s 
best article for practitioners in JQT .

Abstract: The workshop will provide an introduction to the new book, 
A Comprehensive Guide to Factorial Two-Level Experimentation . The 
aim of this workshop is to equip practitioners to select and analyze frac-
tional factorial designs more knowledgeably . Orthogonal array designs 
that are not regular fractional factorials will receive particular emphasis . 
The importance of run order restrictions will be explained, including 
blocking, split-unit, and trend-free designs . ■

ASA Council of Section Update 
Fred Hulting, SPES COS Representative, General Mills
Shaun Wulff, Q&P COS Representative, University of Wyoming

The ASA Council of Sections (COS) is a key link between the Sections 
and the ASA Board of Directors . The COS channels information 
between the association and the sections, and promotes cooperation 
among the sections . Your current COS reps are Fred Hulting (SPES) 
and Shaun Wulff (Q&P) .

Here is a summary of some ASA activities of interest to the 
Sections, as reported at the recent COS Governing Board meeting .

 
•	 Policy Statements: Ron Wasserstein has requested that 

Sections give input into important current topics on which 
the ASA Board may want to make a statement . Steve Pierson, 
ASA Director for Policy, is developing “white papers” to com-
municate the importance of statistics to policy makers . They 
are particularly interested in your suggestions for topics . 

•	 Accreditation: The ASA committee chaired by Mary Batcher 
has produced a proposal for voluntary accreditation on two 
levels, with no testing involved, similar to that used by the 
Statistical Society of Canada . The Executive Committee of the 
Board has asked a high level group (chaired by Jon Kettenring) 
to review the proposal . No decisions have been made .

•	 Joint Statistical Meetings (JSM): Sastry Paula, ASA President 
Elect, has selected the theme for JSM 2010: “Statistics-a key to 
innovation in a data-centric world .” He is asking Sections to 
help him in making committee appointments; in this process, 
he wants to emphasize diversity .

•	 Congressional Visits: On the Thursday of JSM 2009, Steve 
Pierson will take a group of ASA members to Capitol 
Hill to discuss current statistical issues with Congressional 
Staff . Any interested persons should contact Steve directly 
(pierson@amstat.org) . Topics will be selected later in the sum-
mer and training will be provided at JSM .

•	 Winter Meeting: ASA is considering the possibility of a 
winter meeting different from JSM . A committee chaired by 
Nat Schenker is considering how this might meet the needs 
of bachelor’s and master’s level statisticians, and statisticians 
located in less populated areas . Ideas are welcome . 

If anyone has any ideas or input they would like to submit to 
the COS, please contact Fred Hulting (fred.hulting@genmills.com) or 
Shaun Wulff (wulff@uwyo.edu) . ■

Q&P Treasurer’s Report 
Sharad Prabhu, Treasurer, SAS Institute Inc.

As of March 31, the Q&P account has a good positive balance of 
$35,302 . We offered the Q&P webinar series for the first time in 2008 . 
The response has been very good for the first two webinars, “Beyond 
the Factor Floor” and “Overcoming the Fear of Confounding .” We 
still need more members to sign up for these webinars, or we may 
have to increase the registration fees to compensate for the fees that the 
section has to pay ASA for the internet charges . From the 2008 Fall 
Technical conference, we received revenue of $3,766 from a successful 
short-course offered by the section . Finally, one of our major annual 
expenses is the food charges at the JSM mixer . This ever popular joint 
SPES-Q&P mixer at the 2008 JSM cost us $2,567, and we are sure 
everyone who attended enjoyed spending time with their fellow Q&P 
and SPES members . ■ 

JSM 2009 
Washington, DC

www.amstat.
org/meetings/
jsm/2009/
onlinereg

JSM 2009 

DON’T 
MISS 
OUT!

www.amstat.org/meetings/jsm/2009/onlinereg
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Abstract
This paper presents the results of a quality improvement case study in 
the batch production of various soft drinks. Bottling stage of the soft 
drink production process is considered and the counts of nonconform-
ing aseptic paper carton packagings in each batch are tracked. Highly 
variable batch sizes and unsatisfied assumptions of the binomial distri-
bution make the fraction nonconforming control charts uninforma-
tive in our case. As a result of batch start-up adjustments, packaging 
material add-up interruptions, and known machine adjustments, there 
is a systematic component of the number of nonconforming packages 
when the process is in-control. In order to detect presence of assignable 
causes, the number of nonconforming packages is modeled by a simple 
linear regression model and an effective monitoring procedure utilizing 
the regression residuals is illustrated.

1. Introduction
Soft drink packaging process considered in the study is a high-vol-
ume but batch production process, where a batch represents different 
types of noncarbonated juices produced. Production batches differ 
in size and range from 10000s to 100000s due to demand require-
ments. The packages undergo several quality tests during filling and 
foregoing packaging processes and the problem considered is that 
of detecting the presence of assignable causes for quality improve-
ment. Since the number of nonconforming packages in each batch is 
recorded along with the batch size, a control chart can be constructed 
with the available data. 

2. The Fraction Nonconforming Chart
At a first glance, one may consider monitoring this process by using a 
fraction nonconforming control chart (p-chart) or a number noncon-
forming control chart (np-chart) with unequal batch sizes. Interested 
readers are referred to, for example Montgomery (2005), for details 
on the p- and the np-control charts. A p-chart for a single packag-
ing line that consists of 50 batches in a one month’s production is 
provided in Figure 1. This chart is constructed by Minitab 15 (a 
commercial statistical software). Because the batch sizes are unequal, 
observe that the control limits are variable-width.

Note that 34 out of 50 points plot outside the control limits. 
Clearly the chart is uninformative since most points indicate out-
of-control. The underlying model of the nonconforming items in a 
p-chart is the binomial distribution. Nevertheless, it is common due 
to the process that nonconforming items occur in a sequence and the 
independence is a concern. 

3. The Regression Model for the Number of 
Nonconforming Packages
In the packaging operations, all of the nonconforming packages do not 
occur as a result of process deteriorations. For example, some amount 
of nonconforming items is acceptable during the batch start-up since 
adjustments on the packaging equipment are performed. Furthermore,  

Figure 1. A p-chart with unequal batch sizes for fraction nonconforming 
packages in 50 batches

packaging materials that are used up should be added during the pro-
duction and because the process is not stopped, the resulting sequences 
of nonconforming packages are also accepted as a part of the produc-
tion process. Note also that one can expect more material add ups and 
therefore more nonconforming packages as the batch size increase, yet 
the number of nonconforming packages due to process start-up does 
not depend on the produced batch size. Hence, one can think of a mean 
number of nonconforming packages for each batch size that is accepted 
as part of the process. This mean number of nonconforming packages can 
also be divided into two components: a fixed component that does not 
depend on the batch size, such as the start-up nonconforming items, and 
a variable component that depends on the batch size, such as the number 
of nonconforming packages resulting from material use up. Consequently, 
we consider the following simple linear regression model for the number 
of nonconforming packages Nt, when the process is in-control

                                   N Xt t t= + +β β ε0 1 . 		  (1)
Here, t denotes the batch order, X is the batch size, ε  is the random 
error unexplained by the model, β0 is the intercept, and the coeffi-
cient β1 is the proportion of the nonconforming packages due to the 
variable component. When the process is out-of-control, it is assumed 
that there will also be an additive component δt for the number of 
nonconforming packages, such that the model changes to
N Xt t t t= + + +β β δ ε0 1 .

The simple regression model in Equation 1 for the number of 
nonconforming items can be easily fit by using the observations that 
are believed to come from an in-control process. Interested readers 
are referred to, for example Montgomery, Peck, and Vining (2006), 
for details on building regression models. Let us consider again the 
observations from the 50 batches in a month’s production. In fitting 
the regression model, the Minitab 15 software was again used. The 
regression output indicated that there are two unusual observations; 
the 42nd and the 50th data points have standardized residual values 4 

Tracking Process Quality by the Number of Nonconforming Items of a 
Batch in a Soft Drink Packaging Process 
Murat Caner Testik, Associate Professor and Department Chair, Department of Industrial Engineering, Hacettepe University,  
Ankara, 06800, Turkey, mtestik@hacettepe.edu.tr
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and 3, respectively. Omitting these data points from the analysis, the 
regression equation is estimated to be ˆ .N Xt t= +110 0 0115 , with an 
adjusted R-square value 86.5%. This indicates that 86.5% of the varia-
tion is explained by the batch size Xt. The regression line and residual 
plots are shown in Figures 2 and 3, respectively. A severe problem for the 

Figure 5. I-MR control chart including the 30 residuals from the next 
months production

Figure 4. I-MR control chart of the residuals in Phase I

Figure 2. Regression of the number of nonconforming packages on the 
batch size

Figure 3. Residual plots for the number of nonconforming packages

model is not observed. The normal probability plot of the residuals also 
indicate a p-value of 0.60. Therefore, one can use the traditional control 
charts for normally distributed observations to monitor the residuals

                             ˆ .εt t tN X= − −110 0 0115 	 (2)
for detection of process shifts.

4. Residuals Monitoring
An I-MR control chart of the residuals is shown in Figure 4. Note that 
there are no out-of-control points in this Phase I study (designing the con-
trol chart) and the chart constructed can be used for monitoring future 
batches, i.e. in the Phase II study (monitoring future production). 

Now, let us consider the number of nonconforming packages in 
each of the 30 batches of the next month’s production. Corresponding 
residuals were obtained from Equation 2 and the control chart 
designed in the Phase I study including the new batch residuals is 
provided in Figure 5. Note that both the I- and the MR- charts 
indicate two out-of-control batches. An investigation of the process 
logs for determining root causes of such process deteriorations may 
provide valuable information for quality improvement.

5. Conclusions
A control chart implementation in the packaging stage of a soft drink 
production process was explained. Traditional methods for monitoring 
the fraction nonconforming packages were shown to be ineffective 
for the considered case. Because the mean number of nonconforming 
packages is not constant but depend on the batch size, a regression 
model was used to explain the variability in the number of noncon-
forming packages. An I-MR control chart of the residuals was shown 
to be useful in detecting process shifts. Although an I-MR control chart 
for the residuals was considered in this study, one can also consider 
other control charts such as a cumulative sum (CUSUM) or an expo-
nentially weighted moving average (EWMA) chart of the residuals. 

References
Montgomery, D.C. (2005). Introduction to Statistical Quality 

Control, 5th Ed., John Wiley and Sons, New York.

Montgomery, D.C., Peck, E.A., and Vining, G.G. (2006). 
Introduction to Linear Regression Analysis, 4th Ed., John Wiley 
and Sons, New York. ■
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Position Officer Email Phone

Chair Tom Loughin tloughin@sfu.ca (778) 782-8037

Chair-Elect Russ Lenth russell-lenth@uiowa.edu (319) 335-0814

Past-Chair William I. Notz win@stat.ohio-state.edu (614) 292-3154 

Secretary-Treasurer Elizabeth Schiferl elizabeth.schiferl@lubrizol.com (440) 347-2161

JSM Program Chair Jeffery Luner jeffery.j.luner@boeing.com (314) 232-6013

JSM Program Chair-Elect George Ostrouchev ostrouchovg@ornl.gov  (865) 574-3137 

COS Representative Fred L. Hulting fred.hulting@genmills.com (763) 764-6460 

COS Liaison Julia Bienias jbienias@rush.edu (312) 942-3350

Awards Chair Allison Rajakumar allison.rajakumar@lubrizol.com (440) 347-4679

Chemometrics Comm. Chair Raymond Lam ray_lam@merck.com (732) 594-3939

Statistics in Chemistry Award Chair Ken Goldberg kgoldber@its.jnj.com (610) 651-6924

Chemometrics Program Chair Kerby Shedden kshedden@umich.edu (734) 764-0438

Education Chair Tena Katsaounis katsaounis.1@osu.edu (419) 755-4032

FTC Program Committee Representative Cheryl Dingus dingusc@battelle.org (614) 424-7653

FTC Steering Committee Greg Piepel greg.piepel@pnl.gov (509) 375-6911

Industrial Speakers Program Mary Leitnaker mleitnaker@utk.edu (865) 974-1639

Membership Chair Jennifer Golek jgolek@barclaycardus.com (302) 255-7416

Operating Manual Chair Walter Morgan morganw@rjrt.com (336) 741-5419

Publications Chair Peter Hovey peter.hovey@notes.udayton.edu (937) 229-2964

Senior Newsletter Editor William Brenneman brenneman.wa@pg.com (513) 626-3232

Associate Newsletter Editor Michelle Zeisset mzeisset@hotmail.com (575) 640-7406

Publicity Chair Stephanie Pickle stephanie.pickle@usa.dupont.com (302) 774-0147 

SRC Mgt. Comm. Chair Andrew Booker andrew.j.booker@boeing.com (425) 865-3573

SRC Mgt. Comm. Rep. Roshan Vengazhiyil roshan@isye.gatech.edu (404) 894-0056

SRC Mgt. Comm. Rep. Jan Shih jianjun.shi@isye.gatech.edu (404) 385-3488

SRC Program Co-Chair Boxin Tang boxint@cs.sfu.ca (778) 782-4898

SRC Program Co-Chair Hongquan Xu hqxu@stat.ucla.edu (310) 206-0035

Web Master Randy Tobias randy.tobias@sas.com (919) 531-7933
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Position Officer Email Phone

Chair Martha Gardner martha.gardner@research.ge.com (518) 387-6546

Chair-Elect Mark Bailey mark.bailey@sas.com (856) 616-0644

Past Chair Connie Borror conni@asu.edu (602) 543-5637

Secretary Diane K. Michelson di.michelson@ismi.sematech.org (480) 754-6216

Treasurer Sharad Prabhu sassxp@sas.com (919) 677-8000

JSM Program Chair Donald W. McCormack, Jr. don.mccormack@jmp.com (303) 401-1743

JSM Program Chair Elect Dana C. Krueger dkrueger@ksu.edu

Publications Chair Jason Gillikin jason@gillikin.org (616) 322-3673

Publications Chair Elect Will Guthrie will.guthrie@nist.gov (301) 975-2854

Senior Newsletter Editor currently held by SPES

Associate Newsletter Editor Shilpa Gupta shilpa.gupta@asu.edu (602) 432-0949

Council of Sections Representative Shaun Wulff wulff@uwyo.edu (307) 766-6483

Continuing Education Committee Chair Reid Landes rdlandes@uams.edu (501) 526-6714

Committee to Nominate Fellows Chair Tom Ryan tpr42345@aol.com (678) 574-9860

Committee to Nominate Fellows Lynne Hare lynnehare@patmedia.net (908) 879-0610

Committee to Nominate Fellows J.C. Lu jclu@isye.gatech.edu (770) 622-2140

QPRC Steering Committee Chair Jeff Hooper jhooper@ins.com (908) 559-3026

Malcolm Baldrige Award Liason Rick Carlson rick.carlson@medica.com (952) 992-3413

Mary Natrella Scholarship Committee Chair Keith Eberhardt keith.eberhardt@kraft.com (973) 503-3481

Mary Natrella Scholarship Committee Will Guthrie will.guthrie@nist.gov (301) 975-2854

Mary Natrella Scholarship Committee Scott Kowalski skowalski@minitab.com (407) 718-9501

Mary Natrella Scholarship Committee Christina Mastrangelo mastr@u.washington.edu (206) 543-5439

Mary Natrella Scholarship Committee Sharad Prabhu sassxp@sas.com (919) 677-8000

FTC Steering Committee Member Fred Faltin fred.faltin@faltingroup.com (518) 885-7071
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