Chapter 14.  Simple Linear Regression Minitab example
Q) How to interpret computer output?
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Regression Analysis: revenue versus amount 

The regression equation is

revenue = - 100 + 7.00 amount

Predictor    Coef  SE Coef      T      P

Constant   -100.0    635.1  -0.16  0.885

amount      7.000    1.915   3.66  0.035
S = 605.530   R-Sq = 81.7%   R-Sq(adj) = 75.6%

Analysis of Variance

Source          DF       SS       MS      F      P

Regression       1  4900000  4900000  13.36  0.035

Residual Error   3  1100000   366667

Total            4  6000000

Predicted Values for New Observations

New

Obs   Fit  SE Fit     95% CI        95% PI
  1  2070     271  (1206, 2934)  (-42, 4182)

Values of Predictors for New Observations

New

Obs  amount

1 310
Residual Analysis: validating model assumptions
· Assumptions:  
1. E(ε) = 0

2. Var(ε) = σ2 for all values of x

3. εi’s are independent

4. εi has a normal distribution 
Note: t-test and F-test will be valid only if the assumptions are satisfied.
MTB > print c1 - c6

Data Display 

Row  amount  revenue  RESI1     SRES1  HI1  FITS1
  1     100     1000    400   1.04447  0.6    600

  2     200     1000   -300  -0.59216  0.3   1300

  3     300     2000      0   0.00000  0.2   2000

  4     400     2000   -700  -1.38170  0.3   2700

  5     500     4000    600   1.56670  0.6   3400

Residual: 
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Standardized residual: 
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· Residuals seem to have a quadratic pattern, and so a quadratic model would improve the fit. 
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· See if plotted points cluster closely around a 45-degree line passing through the origin. It they do, normality assumption is satisfied. Otherwise, not.
Overall, points cluster closely around the 45-degree line passing through the origin. Therefore, normality assumption is satisfied.
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Detecting outliers and influential observations
Cutoff point for an outlier: Standardized residual: |ri| > 2
Cutoff point for an influential observation: 
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