
Stats for Strategy HOMEWORK 11 Solution

A. Cable Wire Sales

(a) Yes

(b)

• Observation

• 65.1%

(c) Cable sales increase by about 4350 feet each month.

(d)
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Time Series Plot of RESI1

• H0: Residuals are random
HA: Residuals are autocorrelated

• P -value= 0.447

• The residuals are not autocorrelated. (They are random.)

(e) We are 95% certain that cable wire sales will be between 247,200 and 400,740 feet in
March 2008, if present trends continue.

(f) No! Since regression residuals are random (not autocorrelated) we can use regression to
predict sales in Observation 39.
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B. Trade Employment

(a) Dec. 1974 = Month 60 =⇒ March 1976 = Month 75 =⇒ ŷ = 401,350

(b) Stop! Autocorrelation in the trend-only model renders prediction intervals unreliable.
Do not use the interval (383.61, 419.10).

(c) 387,033

(d) Stop! Autocorrelation in the trend-and-seasonal model renders prediction intervals un-
reliable.

(e) γ̂1 = −19.030 =⇒ 19,030

(f) 9,071

(g)

• From May to June each year there is one additional month of trend = 1.08819

• We must also consider seasonal effects, after accounting for trend:

June Effect − May Effect = −9.071− (−11.583) = 2.512

• Taken together, the average increase is

1.08819 + 2.512 = 3.60019 ≈ 3.600 =⇒ 3600 employees

(h) p = 2 months

(i) Dec. 1975 = 60 + 12 = 72

• Simple forecast:

Ft = ŷt + êt

F72 = ŷ72 + ê72 = 406.775 + 0.2034 = 406.9784

• 95% interval forecast:

(406.775− 9.6185 , 406.775 + 10.0253) = (397.1565 , 416.8003)

(j)

• Simple forecast = 387.1576

• 95% forecast: (377.2126, 397.1026)
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C. JCPenny Retail Sales, continued

• 13.19

(a) Trend-only: R2 = 35.0%. Trend-and-seasonal: R2 = 86.8%. R2 is much higher for
the trend-and-seasonal model.

(b) Trend-only: s = 1169.71. Trend-and-seasonal: s = 566.720. s is much smaller for
the trend-and-seasonal model.

(c)
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(d) The trend-and-seasonal model is a big improvement over the trend-only model.

• 13.23

(a) The residuals plot from the trend-only model shows seasonality.
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• 13.24

(a) The residuals plot from the trend-and-seasonal model shows autocorrelation.
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Time Series Plot of Trend-and-Seasonal Residuals

(continued)
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• Extra Exercise

(a) From MINITAB Partial Autocorrelation:
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Partial Autocorrelation Function for RESI1
(with 5% significance limits for the partial autocorrelations)

Try p = 1 with MINITAB ARIMA:

Final Estimates of Parameters

Type Coef SE Coef T P

AR 1 0.9965 0.0997 10.00 0.000

Try p = 2:

Final Estimates of Parameters

Type Coef SE Coef T P

AR 1 1.3964 0.2002 6.98 0.000

AR 2 -0.5109 0.1876 -2.72 0.012

Try p = 3:

Final Estimates of Parameters

Type Coef SE Coef T P

AR 1 1.2813 0.2235 5.73 0.000

AR 2 -0.1784 0.3362 -0.53 0.601

AR 3 -0.3180 0.2070 -1.54 0.139

So p = 2 quarters is the correct value of p since the AR(3) model has two non-

significant time periods (P -value = 0.601 and P -value = 0.139.)

(b) The residuals model is

êt = (1.3964) êt−1 − (0.5109) êt−2

(see remaining answers next page)
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(c) First quarter of 2002:

The simple forecast is Ft = ŷt + êt

F25 = ŷ25 + ê25 = 8073− 782.97 = 7290.03 million dollars

The 95% interval forecast is

(8073− 1240.58, 8073− 325.35) = (6832.42, 7747.65) million dollars

(d) 10,150.29 million dollars

(8965.64, 11,334.73) million dollars

(e) 8737.62 million dollars

(7369.07, 10,106.18) million dollars

(f) The residuals plot from (Trend + Seasonal) regression shows negative residuals for
the last 6 quarters of data. So it makes sense that residuals forecast into the future
(beyond the 4th quarter of 2001) are also negative.

(g)
It is harder, as evidenced by a larger width in the 95% forecast interval:

– width for 4th quarter, 2002 = 2369.09

– width for 3rd quarter, 2003 = 2737.11

(continued)
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• 13.7

(d)
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Below are MINITAB’s seasonal factors from the Decomposition procedure. They
differ from the seasonal factors which you calculated by hand in part (a).

SeasonalIndices

Period Index

1 0.93963

2 0.89853

3 0.95668

4 1.20516

MINITAB’s seasonally-adjusted time series is one of the plots above. Seasonally-adjusted

retail sales in the second quarter of 1998 are 6483/0.89853 = $7215.12 million . This
adjustment represents an increase from actual sales of $6483 million.
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D. Number of Macs Shipped

• 13.2

(a)
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Time Series Plot of Macs shipped

(b) The simple regression formulas

b1 = r
sy
sx

b0 = ȳ − b1x̄

imply that b1 = 7.905 and b0 = 737.93 Therefore the regression line is

ŷ = 737.93 + 7.905x

or in common English:

Mac Sales (thousands) = 737.93 + 7.905×Quarter

(c)

Index
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d
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Trend Analysis Plot for Macs shippedLinear Trend ModelYt = 737.929 + 7.90476*t

The linear model (regression line) does not seem to fit the data well.

(d) The trend line from the MINITAB Trend Analysis and the regression line which you
calculated in part (b) are identical (except for roundoff error.) This shows that
MINITAB is using simple linear regression to calculate the trend line in its Trend
Analysis procedure. (If you wish, apply MINITAB Regression to the data for further
confirmation.)
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• 13.4

(a)
ŷ = 786.75 + (0.87)Quarter− (86.88)X1 − (8.25)X2 + (26.38)X3

(b) The fourth quarter is represented by

X1 = X2 = X3 = 0

(c) The F test has P -value = 0.564. The test indicates that this model is not a good
predictor of Macs shipped.

• 13.6

(a)

Quarter Seasonal Factor
1 0.9216
2 1.0158
3 1.0522
4 1.0104

(b) The average of the four factors is 4.0/1.0 = 1.0.

The factor for the first quarter is 0.9216, which means that the seasonal forecast
for number of Macs shipped during first quarters is approximately 8% below the
amount forecast by the trend model alone.

(c)
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• 13.6

(d)
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Below are MINITAB’s seasonal factors from the Decomposition procedure. They
differ from the seasonal factors which you calculated by hand in part (a).

SeasonalIndices

Period Index

1 0.90853

2 1.01128

3 1.03806

4 1.04213

MINITAB’s seasonally-adjusted time series is one of the plots above. Seasonally-adjusted
Mac sales in the first quarter of 2002 are 821,107 units . This adjustment represents
an increase from actual sales of 746,000 units.
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