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. log-linear model

binary, nominal & ordinal

. logistic regression

metric

. weighted signal-to-noise ratio
. principal component analysis
. karl pearson

. G. Yule

Fisher

. contingency table

. walker & duncan

. Cullagh

. Taguchi’s accumulation analysis
. Nair’s scoring scheme

. Jeng’s weighted probability scoring scheme
. Goodman

. local cross-ratios

. row-column model

. global cross ratios

. independence model

. Saturated Model

. least square error

. maximum likelihood

. diagonal matrix

. Norta
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. joint maximum likelihood

(References) @L:..o

. Cullagh, M.C. and Nelder, J.A. “Multivariate logistic

model”, Journal of the Royal Statistical society, Series
B, 57, pp. 533-546 (1995).

Ezgi Aktar, D., Anagun, A.S., and Koksal, G. “Deter-
mination of optimal product styles by ordinal logistic
regression versus conjoint analysis for kitchen faucets”,
International Journal of Industrial Ergonomics, 39, pp.

866-875 (2009).

Pal, S. and Gauri, S.K. “Assessing effectiveness of the
various performance metrics for multi-response opti-
mization using multiple regression”, Computers & In-
dustrial Engineering, 59, pp. 976-985 (2010).

Datta, S., Nandi, G. and Bandyopadhyay, A. “Applica-
tion of entropy measurement technique in grey based
Taguchi methodfor solution of correlated multiple re-
sponse optimization problems: A case study in welding”,
Journal of Manufacturing Systems, 28, pp. 55-63 (2009).

Chang, H.H. “A data mining approach to dynamic mul-
tiple responses in Taguchi experimental design”, Ezpert
Systems with Applications, 35, pp. 1095-1103 (2008).

Dash, M. and Liu, H. “Feature selection for classifica-
tion”, Intell Data Anal, 1, pp. 131-156 (1997).

ChinWang, C. and Bernarn, J.C. “Integral DOE and
MANOVA techniques for classification feature selection:
Using solder joint defects as an example”, The Interna-

tional Journal of Advanced Manufacturing Technology,
27, pp. 392-396 (2004).

Chang, Y.C., Liu, C.T. and Huang, W.L. “Optimization

of process parameters using weighted convex loss func-

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

tions”, European Journal of Operational Research, 196,
pp. 752-763 (2009).

Agresti, A., An Introduction to Categorical Data Anal-
ysis, Department of Statistics University of Florida-
Gainesville, Florida. Second Edition (2007).

Walker, S.H. and Duncan, D.B. “Estimation of the prob-
ability of an event as a function of several independent
variables”, Biometrica, 54, pp. 167-179 (1967).

Cullagh, M.C. “Regression model for ordinal data (with
discussion)”, J. R. Statis Soc, Series B, 42, pp. 109-142
(1980).

Wu, F.C. and Yeh, C.H. “A comparative study on opti-
mization methods for experiments with ordered categor-
ical data”, Computers & Industrial Engineering, 50, pp.
220-232 (2006).

Zhou, F., Wu, D., Yang, X. and Jiao, J. “Ordinal logistic
regression for affective product design”, Proceedings of
the IEEE IEEM, 52, pp. 1986-1990 (2008).

Deimirtas, E.A.; Anagun, A.S. and Koksal, G. “Deter-
mination of optimal product styles by ordinal logistic
regression versus conjoint analysis for kitchen faucets”,
International Journal of Industrial Ergonomics, 39, pp.

866-875 (2009).
Huang, B., Biro, F.M. and Dorn, D.D. “Determination of

relative timing of pubertal maturation through ordinal
logisticnext term modeling: Evaluation of growth and
timing parameters”, Journal of Adolescent Health, 45,
pp- 383-388 (2009).

Yeh, A.B., Huwang, L. and Li, Y.M. “Profile monitoring
for a binary response”, IIE Transactions, 41, pp. 931-941
(2009).

Bashiri, M., Kamranrad, R. and Karimi, H. “Response
optimization in ordinal logistic regression using heuristic
and metaheuristic algorithm”, Journal of Sharif Univer-
sity, Accepted, 2011 & it will publishe at 2012.

Goodman, L.A. “Association models and bivariate nor-
mal for contingency tables with orderd categories”,
Biometrika, 68, pp. 347-355 (1981).

Dale, J.R. “Global cross- ratio models for bivariate, dis-
crete, ordered responses”, Biometrics, 42, pp. 909-917
(1986).

Molenberg, G. and Lesaffer, E. “Marginal modeling of
multivariate categorical data using a multivariate placket
distribution”, J. Amer. Statist. Assoc, 89, pp. 633-644
(1997).

Lapp, K., Molenbrghs, G. and Lesaffre, E. “Models for
the association between ordinal variables”, Computa-
tional Statistics & Data Analysis, 28, pp. 387-411 (1998).

Glonek, G.F.V. and Cullagh, M.C. “PMultivariate lo-
gistic models”, J. Roys. Statist. Ser. B., 47, pp. 533-546
(1995).

Agresti, A., Categorical Data Analysis, Department of
Statistics University of FloridaGainesville, Florida. John
Wiley & Sons, Inc., Hoboken, New Jersey (2002).

Biswas, A. “Generating correlated ordinal categorical
random samples”, Statistics & Probability Letters, T0,
pp- 25-35 (2004).

\oF

wely e Samly bz b Doy e



Gore e 5 3LoleS Lo,

25. Lawsonl, C. and Montgomery, D.C. “logistic regres-
sion analysis of costumer satisfaction data”, Quality and

Reliability Engineering International, 22, pp. 971-984
(2006).

\oY

26. Bashiri, M. and Kamranrad, R. “Parameter estimation
for improving association indicators in binary logistic re-

gression”, Journal of Isfahan Unwversity, 2, pp. 67-89
(2011).



Abstracts of Papers in English

SIMULTANEOUSLY ESTIMATION OF
REGRESSION COEFFICIENTS FOR
CORRELATED MULTIPLE
RESPONSES WITH CATEGORICAL
DATA

R. Kamranrad
kamranrad@shahed.ac.ir

M. Bashiri(corresponding author)
bashiri@shahed.ac.ir

School of Industrial
Shahed University

Sharif Industrial Engineering and Management Journal
Volume 29, Issue 2, Page 145-157, Research Note

(© Sharif University of Technology

e Received 28 August 2011; received in revised form 3 January
2012; accepted 6 May 2012.

Regression coefficient estimation of multiple responses is
an important problem which has been previously stud-
ied. In this paper, a heuristic algorithm has been pro-
posed to estimate regression coefficients of the relation-
ship between control and correlated binary response vari-
ables. In this paper, a log-linear model has been used for
analyzing experiments with more than one categorical
response variable. The considered model in this study
is called the saturated log-linear model, because the re-
sponses (2 responses) of this research are cross corre-
lated. To estimate the parameters of the logistic regres-
sion model for dependent responses, a heuristic iterative
nonlinear method is used to maximize the number of
concordance.

The proposed heuristic approach is a development of
the parameter estimation method (Yeh et al. 2009) that
is presented for the univariate binary logistic regression
model, which is then applied to estimate the parameters
of the log-linear model.

The proposed approach uses the concept of concordance.
Concordance means that the joint probability of the oc-
currence of dependent responses in each treatment is
more than other probabilities in the same treatment. Al-
though much research has been undertaken on issues of
single and multiple continuous responses and single cat-
egorical response problems, this study presents a new
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approach for simultaneous estimation of the parameters
of the log-linear model with correlated categorical re-
sponses. Hence, it can be useful in real experimental
cases. To indicate the efficiency of the heuristic method,
the proposed approach has been compared to existing
approaches in some hypothetical examples with simu-
lated data and different sizes (seven, ten and fifteen
treatments). Thus, initially, the parameter values of de-
pendent responses were estimated, and then, the model
parameters for each response variable were calculated
separately. After estimating parameters, the joint prob-
ability values were obtained for both cases of dependent
and independent response problems.

It should be noted that joint probability values, in the
case of independence between variables, are equal to the
product of the individual probabilities of two indepen-
dent responses.

Because the number of concordance in the proposed heuris-
tic method is greater than in the second case (indepen-
dence between variables), the proposed heuristic method
represents a good performance compared to the esti-
mated coefficients of individual variables, on the basis
of concordance measurement. Also, the proposed ap-
proach has been analyzed for a real case study from the
literature, and with the existing method of (Yeh et al.
2009), and analyses show the efficiency of the proposed
approach.

Key Words: Multi response surfaces, log-linear model,
logistic regression, parameter estimation, number of con-
cordance.





