> # variables : PeakLength, PriceRatio, Satisfaction

> # tod = time of day Q

> tod<-read.csv("timeofday-2.csv")

> tod$PeakLength<-factor(tod$PeakLength)

> tod$PriceRatio<-factor(tod$PriceRatio)

> print(tod)
Q-A-

Y=b0 + b1 +b2 +b12

Y=satisfaction, 

B1=PeakLength

B2=PriceRatio

B12=interaction between PeakLength and Price Ratio

Q-B

> boxplot(Satisfaction~PriceRatio, data=tod)
Q-C

> boxplot(Satisfaction~PeakLength, data=tod)
> interaction.plot(tod$PeakLength, tod$PriceRatio, tod$Satisfaction)

Q-D

> interaction.plot(tod$PriceRatio, tod$PeakLength, tod$Satisfaction)
Q-E
# complete regression model for all main effects and their interaction


> model1<-lm(Satisfaction ~ PriceRatio*PeakLength, data=tod)
> print(summary(model1))

Call:

lm(formula = Satisfaction ~ PriceRatio * PeakLength, data = tod)

Residuals:

   Min     1Q Median     3Q    Max 

-3.250 -1.500 -0.625  1.500  5.000 

Coefficients:

                         Estimate Std. Error t value Pr(>|t|)    

(Intercept)                26.500      1.221  21.704   <2e-16 ***

PriceRatio4                 1.750      1.727   1.013   0.3198    

PriceRatio8                -0.750      1.727  -0.434   0.6675    

PeakLength9                 1.500      1.727   0.869   0.3927    

PeakLength12               -4.500      1.727  -2.606   0.0147 *  

PriceRatio4:PeakLength9    -3.500      2.442  -1.433   0.1633    

PriceRatio8:PeakLength9     1.000      2.442   0.410   0.6854    

PriceRatio4:PeakLength12    4.250      2.442   1.740   0.0932 .  

PriceRatio8:PeakLength12    7.250      2.442   2.969   0.0062 ** 

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 2.442 on 27 degrees of freedom

Multiple R-Squared: 0.4615,     Adjusted R-squared: 0.302 

F-statistic: 2.893 on 8 and 27 DF,  p-value: 0.01826 

#these results tell that the only significant contributors to the satisfaction of people seems to be the single vale of PeakLength of 12 and the interaction factor between PeakLength12 and PriceRatio of 8.
Additionally note that this model explains upto about 46% of reasons behind satisfaction levels of different people.

Q-F
#reduced regression model for only main effects (model without interaction)


> model2<-lm(Satisfaction ~ PriceRatio + PeakLength, data=tod)
> print(summary(model2))

Call:

lm(formula = Satisfaction ~ PriceRatio + PeakLength, data = tod)

Residuals:

       Min         1Q     Median         3Q        Max 

-4.833e+00 -1.917e+00  2.776e-17  1.583e+00  6.167e+00 

Coefficients:

             Estimate Std. Error t value Pr(>|t|)    

(Intercept)   25.5000     1.0717  23.795   <2e-16 ***

PriceRatio4    2.0000     1.1739   1.704   0.0985 .  

PriceRatio8    2.0000     1.1739   1.704   0.0985 .  

PeakLength9    0.6667     1.1739   0.568   0.5742    

PeakLength12  -0.6667     1.1739  -0.568   0.5742    

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 2.876 on 31 degrees of freedom

Multiple R-Squared: 0.1427,     Adjusted R-squared: 0.03208 

F-statistic:  1.29 on 4 and 31 DF,  p-value: 0.2953 

# this model indicates that the different PeakLength levels and PriceRatios do not significantly change a persons satisfaction level. Also note that it only explains about 14% of reasons behind a persons satisfaction level.

Extra-

> model3<-lm(Satisfaction ~ PriceRatio, data=tod)

> print(summary(model3))

Call:

lm(formula = Satisfaction ~ PriceRatio, data = tod)

Residuals:

   Min     1Q Median     3Q    Max 

 -5.50  -1.75  -0.50   1.75   5.50 

Coefficients:

            Estimate Std. Error t value Pr(>|t|)    

(Intercept)  25.5000     0.8211  31.055   <2e-16 ***

PriceRatio4   2.0000     1.1612   1.722   0.0944 .  

PriceRatio8   2.0000     1.1612   1.722   0.0944 .  

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 2.844 on 33 degrees of freedom

Multiple R-Squared: 0.107,      Adjusted R-squared: 0.0529 

F-statistic: 1.978 on 2 and 33 DF,  p-value: 0.1545 

Extra-

> model4<-lm(Satisfaction ~ PeakLength, data=tod)

> print(summary(model4))

Call:

lm(formula = Satisfaction ~ PeakLength, data = tod)

Residuals:

    Min      1Q  Median      3Q     Max 

-6.1667 -1.5833 -0.3333  1.2500  6.8333 

Coefficients:

             Estimate Std. Error t value Pr(>|t|)    

(Intercept)   26.8333     0.8533  31.447   <2e-16 ***

PeakLength9    0.6667     1.2067   0.552    0.584    

PeakLength12  -0.6667     1.2067  -0.552    0.584    

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 2.956 on 33 degrees of freedom

Multiple R-Squared: 0.03567,    Adjusted R-squared: -0.02277 

F-statistic: 0.6104 on 2 and 33 DF,  p-value: 0.5491

Q-G

> print(anova(model1, model2, model3, model4))
Analysis of Variance Table

Model 1: Satisfaction ~ PriceRatio * PeakLength

Model 2: Satisfaction ~ PriceRatio + PeakLength

Model 3: Satisfaction ~ PriceRatio

Model 4: Satisfaction ~ PeakLength

  Res.Df     RSS Df Sum of Sq      F  Pr(>F)  

1     27 161.000                              

2     31 256.333 -4   -95.333 3.9969 0.01130 *

3     33 267.000 -2   -10.667 0.8944 0.42062  

4     33 288.333  0   -21.333                 

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

#this states that yes the interaction effects between PeakLength and PriceRatio are significant in explaining a persons satisfaction level.
Q-H

> PK9PR2<-predict.lm(model1, newdata=data.frame(PeakLength="9", PriceRatio="2"), interval="confidence")

> print(summary(PK9PR2))

      fit          

lwr             

upr       

 Min.   :28   

Min.   :25.49   

Min.   :30.51  

1st Qu.:28   1st Qu.:25.49   1st Qu.:30.51  

 Median :28   Median :25.49   Median :30.51  

 Mean   :28   Mean   :25.49   Mean   :30.51  

 3rd Qu.:28   3rd Qu.:25.49   3rd Qu.:30.51  

 Max.   :28   Max.   :25.49   Max.   :30.51  

