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Abstract. This paper describes a procedure for testing the presence of a 
pure feedback loop in a transfer function model for a multivariate 
discrete dynamic stochastic system. A modification of the portmanteau 
statistic based on sample cross-covariance matrices of the prewhitened 
series is proposed. The statistic is shown to be asymptotically distributed 
according to a zZ-distribution with certain degrees of freedom under some 
pure feedback assumptions. Some numerical results are given to show the 
behavior of the proposed method. 
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1. Introduction 

Box and Jenkins (1976) proposed "transfer function model fitting" for 
describing a dynamic relationship between the input and output of a 
univariate system. They considered that the input and the noise are 
characterized by scalar autoregressive integrated moving average (ARIMA) 
models, and employed a three-step procedure (identification, estimation 
and diagnostic checking) for model building. Tee and Wu (1972) used this 
t echnique  for invest igat ing paper  machine  process data.  Box and 
MacGregor (1974), however, pointed out that Box and Jenkins' "open- 
loop" identification procedure was not adequate for this kind of a "closed- 
loop" situation. Since the input was the stock gate opening controlled by 
an experienced operator observing the paper weight output,  they suggested 
the use of a "pure" feedback closed-loop transfer function model, and also 
proposed a simple procedure for detecting the presence of a feedback loop 
in a system. 

Besides the Box and Jenkins approach, several methods have been 
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