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Show All your Work

1. Coast Co Insurance, Inc. is interested in developing a forecast of larceny theft in the United States. It has found the following data:

	Year
	Larceny Thefts
	Forecast
	Error
	Abs.% Error

	1
	4151
	  
	
	

	2
	4348
	
	
	

	3
	5263
	4476.05
	786.95
	14.95

	4
	5978
	5857.75
	120.25
	2.01

	5
	6271
	6442.75
	-171.75
	2.74

	6
	5906
	6461.45
	-555.45
	9.41


a) Use the second naïve forecasting model to prepare forecasts of larceny thefts. Use P = .65 in preparing the forecast.

Ft = At-11 + P(At-1 – At-2)

F3 = 4348 + .65(4348 – 4151) = 4476.05

F4 = 5263 + .65(5263 – 4348) = 5857.75

F5 = 5978 + .65(5978 – 5263) = 6442.75

F6 = 6271 + .65(6271 – 5978) = 6461.45

b) Calculate the root-mean-squared error for your forecast.


RSME =   (∑( At – Ft)2     =     971773.13    =   242943.28 = 492.89



n 

   4





c) Calculate the mean absolute percent error for your forecast.

 
      ∑ At - Ft

         MAPE =

At
      =    29.11   = 7.28%

               


 n

    4

2.
A random sample of employee files is drawn revealing an average of 2.8 overtime hours worked per week with a standard deviation of .7; the sample size is 500. 

a) What is the standard error of the mean based on this information?

 δx  =     σ      =     .7
  = .031



√n
 √500

b) What is the 98% confidence interval for the number of overtime hours worked?

 X  ±   Z  s


 √n

2.8 ± 2.33   .7

2.8 ± .073
      (2.73, 2.87)



    √500




c) How would your result be affected if the sample size had been 100? 

Larger interval. Smaller sample size give larger margin of error for the same confidence level.

2.8 ± 2.33   .7


    √100

2.8 ± .16 

(2.64, 2.96)

2. Daimler-Chrysler Motor Company is testing a new engine for miles per gallon (MPG).  Based upon testing under normal conditions for 100,000 miles, the following sample mileages were obtained: 30.7, 31.8, 30.2, 32.0, and 31.3.

a) Find a point estimate for MPG.

x =  ∑x   =    156    =  31.2

        n
          5

b) What is the sample variance of MPG?

        (∑x)2
                      (156)2
S2 =   ∑x2  -
n
 =  4869.46 -    5
=  2.26
   = .565




      n – 1

      4

       4



S = .75

c) Suppose Chrysler wanted to advertise the new engine as obtaining at least 30 miles-per-gallon under normal driving conditions.  Can they proceed with the advertising campaign at the 5% level? State the hypothesis, test statistic, decision criteria, and your conclusion.

Hypothesis Ho:   µ = 30


       Ha:   µ > 30

Test
       T =    x - µ   =    31.2 -30   = 3.57

     
                   s
   
.75


                 √n

√5

Decision criteria
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Conclusion: Since T = 3.57 > t(4) at 5% = 2.132 we reject Ho which means that MPG for the new engine is greater than 30. Therefore, they should proceed with the advertising campaign.

.005 < P-Value < .01

Multiple Choice Questions

Select the best answer

1.
Your textbook present a guide to selecting an appropriate forecasting method based on


A)
data patterns.


B)
quantity of historical data available.


C)
forecast horizon.


D)
None of the above (A through C).



All the above (A through C). 

2.
Which time-series component is said to fluctuate around the long-term trend and is fairly     


irregular in appearance?


A)
Trend.


B)
Cyclical.  


C)
Seasonal.


D)
Irregular.


E)
None of the above.

3.
Forecasting January sales based on the previous month's level of sales is likely to lead to error if the data are _____.


A)
Stationary.


B)
Non-cyclical.  


C)
Seasonal.  


D)
Irregular.


E)
None of the above.

4.
One can realistically not expect to find a model that fits any data set perfectly, due to the ____ component of a time series.


A)
Trend.


B)
Seasonal.


C)
Cyclical.


D)
Irregular.  


E)
None of the above.

5.
Stationarity refers to


A)
the size of the RMSE of a forecasting model.


B)
the size of variances of the model's estimates.


C)
a method of forecast optimization.


D)
lack of trend in a given time series.  


E)
None of the above.

6.
Which of the following is not a measure of central tendency in a population?


A)
Mean.


B)
Variance


C)
Median.


D)
None of the above

7.
The median may be more accurate than the sample mean in forecasting the populations mean when


A)
The sample size is small.


B)
The sample size is large.


C)
The population’s distribution is skewed.  


D)
The population is assumed to be normally distributed.


E)
All the above.

8.
Which statistic is correctly interpreted as the "average" spread of data about the mean?


A)
Median.


B)
Range.


C)
Variance.


D)
Standard deviation. 


E)
Mean.

9.
Which of the following is not an attribute of a normal probability distribution?


A)
It is symmetrical about the mean.


B)
Most observations cluster around the mean.


C)
Most observations cluster around zero.  


D)
The distribution is completely determined by the mean and variance.


E)
All the above are correct.

10.
Forecasts based solely on the most recent observation(s) of the variable of interest


A)
are called “naive” forecasts.


B)
are the simplest of all quantitative forecasting methods.

C)
leads to loss of one data point in the forecast series relative to the original series.

D) All the above (A through C). 

E) None of the above (A through C).

11.
You are given a time series of sales data with 10 observations.  You construct forecasts according to last period’s actual level of sales plus the most recent observed change in sales.  How many data points will be lost in the forecast process relative to the original data series?


A)
One.


B)
Two.  


C)
Three.


D)
Zero.

F) None of the above.

12.
Which measure of forecast accuracy is analogous to standard deviation?


A)
Mean Absolute Error.


B)
Mean Absolute Percentage Error.


C)
Mean Squared Error.


D)
Root Mean Squared Error.  







