Forecasting
1. Assumes causal system: past ==> future. The future is going to resemble that of the past
2. Forecasts rarely perfect because of randomness, What that means "Forecast is always wrong, with 50%
over forecast and 50% under forecast” ?
3. Forecasts more accurate far groups (product families, i.e. passenger cars) vs. individuals (i e Toyota Camry)
- 4. Forecast accuracy decreases as time horizon increases

Time Series Forecasts
1. Trend - long-term movement in data
2. Seasonality - short-term regular variations in data
3. Irregular variations - caused by unusual circumstances
4. Randcm variations - caused by chance

Irregular !
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Seasonal Variations
+ Regular repeating movements in time series values that can be tied to recurring events
¢ Annual variations: weather, summer/winter sports eguipment
Vacations/holidays: airline travel, greeting cards, resort
+ Daily, Weekly, Monthly: rush traffic hours, theaters and restaurants, banks, mail velume, sales of

toys, beer, automabiles, turkeys, highway usage, hotel registrations, gardening, public
transportations, electric power plants



Regression 1 Problem from Test 1, Fall 2008
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1. Tuble 2 below shows the Summary Output for using regression analysis to forecast weekly number of cars
sold in the last 100 weeks. Answer (fie following questions based on the information provided in Table 2.

Table 2. Simple Linear Regression Analysis for

Car Sales

{13 (10 pts.) What is the general linear model (o be used 10 model the linear trend tor the number

overtime”?

(2) Answer the following two questions:

a. (2 pts) What is the estimated vaiue of by .

A 8 C O £ G
SUMMARY OQUTPUT
No. of Cars
Regression Stafistics Gewm
Multiple R 0.5897 U
R Square 0.9795 200
Adjusted R Square 0.9793 5
Standard Error 7.8728 150
Observations 100
1040
ANOVA
df 30
Regressian i
Residual 98 [ SEEme—m————
Total gq 0 20 49 a0 80 100 120
Coefficients Standard Error &stat P-value Lower 95% Upper 95%
intercept 25.9636 1.5864 16.3660 0.0287 22.8154 29.1119
i Week 1.8671 0.0273 68.4571 G.014 1.8129 1.9212
Mo, of Cars Predicted No.
Week of Cars
1 30
99 209
100 222
101

of cars soid



b. (4 pts) How do you interpret the meaning of by?

(3) You are asked to predict the weekly number of cars 1o be sold for the week 101:
a. (6 pts.) What js the Excel@ formula of the estimated regression function in Cell C26 of Table 27

b. (3 pts.) What is the predicted number ol cars (o be sold in Week 1017 (show details)

(4) With Table 2, use the p-value approuch to test the population parameler 3, and state your conclusion.
Assume a significant level of o value of 5%,
a. (3 pts.) What are the null {Hg) and alternative (H,;) hypothesis?

b. (5 points) What are the decision rules?

c. (3 pls.) What is your conclusion and what that means to your car sales forecasting?

(5) In werms of Lthe prediction confidence interval:
a. (3 pts.) What is the margin of error for an approximated 95% prediction interval of the number of
cars 10 be sold m Week 1017

b. (5 pts.) What is the approximated 93% prediction interval of number of cars to be sold in Week
1017
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A | B | c | p | e T ¥ G
1 |SUMMARY QUTPUT '
2
3 Regression Statistics
4 Multiple R 0.326
5 IR Square 0.106
6 |Adjusted R Square 0.088
7 |Standard Error 11.922
8 [Observations 100
9
10 |ANOQVA
11 df 3s MS F Significance F
12 |Regression 2 1640.974228 820.4871139 5.772305219 0.004279847
13 |Residual 97 13787.77577 142.1420183
14 [Total 39 15428.75
15
16 Coefficients  Standard Error ¢t Stat P-value Lower 5% Upper 95%
17 |Intercept 2.439 8.063 0.302 0.763 -13.564 18.441
18 |Week 0.180 0.057 3.190 0.002 0.068 0.293
18 [Interest Rate 89.162 67.354 1.323 0.189 -44.597 222922
20
21
22 [SUMMARY QUTPUT
23
24 Regression Statistics
25 |Multiple R 0.857388378
p== |
26 |R Square 0.73511483
27 |Adjusted R Square 0.722207839
28 |Standard Error 11.86694183
29 |Ohservations 100
30
31 JANOVA
32 df 55 MS F Significance F
33 |Regression 2 38300.21778 19150.108892 135.985818% 7.23218E-29
34 |Residual 98 13800.78222 140.8243083
35 |Total 100 52101
36
37 Coefficients  Stondard Error t Stat P-value Lower 95% Upper 95%
38 |Intercept 0 BNJA H#N/A HN/A RN/A H#NJA
39 |week 0.195 0.030 65.392 5.56393E-09 0.134 0.255
40 [Interest Rate 108.623 19.987 5.435 4.01264E-07 68 960 148.286

23
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