
Statistics 451 Examination 1 Name
Spring 1998 You must show all of your work

When asked to explain something, provide an explanation that could be understood by someone
who does not have formal training in statistical methods.

1. The following model has been �t to weekly total sales �gures (in thousands of units) for the
�rst 20 weeks after introduction of a new ink-jet printer.

log(Sales) = Z�

t = �0 + �1t+ at; at � nid(0; �2a)

where t = 1; 2; : : : ; 20 is coded time and the * indicates that a log transformation has been
used. Assume that the model �ts well. The following results were obtained from the computer
output: b�0 = :4, S

b�0
= :13, b�1 = :2, S

b�1
= :01, and

P
20

i=1(Z
�

t �
bZ�

t )
2 = 1:31, where bZ�

t ; t =
1; 2; : : : ; 20 are the �tted values from the model.

(a) Note that b�1 is related to trend. How would you describe trend for this model. Be as
speci�c as you can.

(b) Compute an estimate for �a.

(c) Explain why �a has a nicer interpretation than �2a.

(d) What is the practical interpretation of the estimate in Part 1b?

(e) Compute an approximate prediction interval for sales at time 21.

(f) Is this model for log sales Z�

t stationary or not? Explain.

(g) Is the model for the residual term at stationary ot not? Explain.
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2. List some of the things that you can learn by looking at a plot of time series data.

�

�

�

3. Suppose that Zt comes from a stationary process. Consider the deviate process de�ned as
_Zt = Zt � �Z where �Z = E(Zt).

(a) Brie
y describe the relationship between Zt and _Zt.

(b) What properties does _Z have that make it appealing for studying the properties of time
series models?

4. For the following di�erencing schemes, write Wt as a function of past and present values of
Zt.

(a) Wt = (1�B)2Zt

(b) Wt = (1�B12)Zt

(c) Wt = (1�B)(1�B12)Zt

5. For purposes of description and modeling it is sometimes useful to consider the di�erent
\components" of a time series model. Brie
y explain the di�erence between the periodic (also
known as seasonal) component and the cyclical components of a time series. Give an example
of each.

6. Brie
y explain the purpose of a normal probability plot.
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7. Explain how the sample partial autocorrelation function can be obtained by using regression
analysis. Write down the appropriate models to �t in order to compute �11, �22, and �33.

8. It is important to distinguish between the \true" or \theoretical" ACF and PACF and the
\sample" ACF and PACF. Both are important in the consideration of time series modeling
and analysis.

(a) What is the di�erence between the \true" (or \theoretical") ACF and the \sample"
ACF?

(b) How are the \true" ACF and the \sample" ACF used in time series modeling and anal-
ysis?

(c) What information or inputs does one need to compute, numerically, a \true" or \theo-
retical" ACF?

(d) What information or inputs does one need to compute, numerically, a sample ACF?

9. Brie
y explain why the assumption of a normal distribution tends to be important in time
series applications (whereas it tends to be less important in many other applications of statis-
tics).
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