PDH Course G155

Linear Least Squares Parameter Estimation

Quiz Questions
1. Parameters found in mathematical models are

A. random variables

B. deterministic variables

C. constants

2. The least squares estimator minimizes the

A. number of parameters in the system or process model

B. sum of squares of the residuals

C. sum of the residuals

D. all of the above

3. Least squares estimation should not be used for problems with the assumption set

A. (1 – – – – –)

B. (1 1 1 1 1 1)

C. (1 1 0 0 – 1)

D. (1 1 1 1 – 0)

4. Least squares estimation can be used when the measurement error assumption set is (– – – – – –).

A. True

B. False

5. Standard deviations of the measurement errors are the diagonal elements of the 
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covariance matrix.

A. True

B. False

6. The number of potentially unique elements in a 3 x 3 covariance matrix is

A. 6

B. 9

C. 3

D. 2

7. Residuals that look random imply a/an _____ system model.

A. adequate

B. inadequate

C. linear

D. nonlinear

8. The value 1.5 is a valid covariance between two random variables.

A. True

B. False

9. Residuals can be used to estimate 
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 when the assumption set 
(1 1 1 1 1 0) applies.

A. True

B. False

10. “The more parameters in the system or process model the better.”

A. True

B. False

11. The normal probability density assumption for the measurement errors (number 5 in set of 6 assumptions) is necessary to compute 
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A. True

B. False

12. Confidence limits establish the probability that the actual parameter value will be found in a specified interval around the estimated parameter value.

A. True

B. False

13. If 
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, a parameter estimator is said to be 

A. minimum variance

B. efficient

C. accurate

D. unbiased

14. The standard normal density function has

A. about 68% of the observations in the interval (–1,1)

B. about 95% of the observations in the interval (–2,2)

C. extends over the interval (((,(()

D. all of the above

15. 
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in the expression 
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 is

A. a random vector

B. the measurement vector

C. of dimension m

D. all of the above

16. 
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 in the expression 
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 is

A. a matrix of dependent variables

B. a matrix of independent variables

C. a function

D. a random variable

17. Another name for a normal probability density function is

A. Gaussian

B. Student t

C. Binomial

D. Weibull

18. The measurement error assumption that is always true in this course is

A. Additive

B. Zero-mean

C. Known covariance matrix

D. None of the above

19. Least squares estimation should not be used for the following assumption set

A. (1 – – – – –)

B. (1 0 – – – –)

C. (1 1 0 1 1 0)

D. (1 1 1 1 1 1)

20. The Student’s-t distribution is used to calculate confidence limits for the estimated parameters when

A. The measurement errors have a normal distribution

B. The measurement error variance must be estimated from the residuals

C. The measurement errors are uncorrelated and have constant variance

D. All of the above

21. The model 
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is

A. Linear

B. Nonlinear

C. Linear-in-the-parameters

D. Linear-in-the-independent variables

22. The correlation coefficient between the errors in two parameter estimates lies between -1 and 1.

A. True

B. False
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