1. (2 points) Report the least-squares estimates of the parameters θ1 and θ2 for the lamp data. Show work or computer code.
beta <- cov(lamp$energy,lamp$temparature ) / var (lamp$energy)
beta

alpha <- mean(lamp$energy) - beta * mean(lamp$energy)
alpha

 ˆθ1 = 0.1043487
 ˆθ2 = 3.588278
2. (2 points) Use your model fit from question 1 to predict the energy output of this lamp when the temperature is x = 1.4 (which corresponds to 1400 K). Show work or computer code.
x<-4
x
yc <- y - mean(y)
xc <- x - mean(x)
beta1 <- sum(yc * xc) / sum(xc ^ 2)
kable(c(beta1, coef(lm(y ~ x))[2]))
3. (2 points) In the model without an interaction (eq. 2), briefly interpret the estimate of the partial regression coefficient associated with predator.id.
Coefficients estimate 
X1=4.338054495
X2= -0.000630334
In nevery increased of a uinit there is a 4.338 increase in the predictor species in the pond water and in every increase of a unit there is -o.00063 decrease in predictor color of the pond water.
4. (3 points) In the model with an interaction (eq. 3), test H0 : β4 = β5 = 0. Report your test statistic and the associated p-value. Show work or computer code.
H0 : β4 = β5 = 0
Weject the H0 when the p-value <0.05
We use a multiple regression to show the relationship between the variables.
This is the R code form the regression between color spots and predictor and predictor.id
Y=color$colorspots;Y
x1=color$predictor;x1
x2=color$predator.id;x2
modelc <- lm( Y~ x1+x2, data=color)
summary(modelc)$coeff
the R output
Estimate Std. Error     t value    Pr(>|t|)
(Intercept) 11.416969025 3.12679077  3.65133770 0.001826188
x1           4.338054495 2.33209924  1.86015004 0.079284899
x2          -0.000630334 0.05698559 -0.01106129 0.991296226
Residual standard error: 4.852 on 18 degrees of freedom
Multiple R-squared:  0.1721,    Adjusted R-squared:  0.08014 
F-statistic: 1.871 on 2 and 18 DF,  p-value: 0.1827
We reject the H0 : β4 = β5 = 0 since the P-value is 0.1827 which is greater than 0.05.
5. (2 points) Briefly interpret the outcome of your test from question (4).
X1 has a p-value of 0.07928. this value is <0.05 which means it is not statistically significant. Meaning that the increase in predictors species in the pond of water does not contribute to the number of spots of the species. 
X2 has a p value of 0.99130 also this value is <0.05 meaning is not statistically significant.
Its only the intercept which is not significant. This also means that the number color of the pond water does not contribute to the number of spots to the species.
Thus, there is no relationship between the number of predictor and color of the pond water to the number of the spots to species.
6. (3 points) Use the model in equation 3 to estimate the effect of predator presence on fish spots at each of the following values for color: color = 25, color = 37.5, and color = 50. (These are roughly the quartiles of the distribution of color.) In other words, calculate how the presence of predators changes the predicted value of spots when color = 25, color = 37.5, and color = 50. Show some work or computer code. Effect of predator presence when color = 25: Effect of predator presence when color = 37.5: Effect of predator presence when color = 50:
cl1=color$cl1;cl1
cl2=color$cl2;cl2
cl3=color$cl3;cl3
modeld <- lm( Y~cl1+x2,data=color)
summary(modeld)

7. (3 points) Use stepwise selection with AIC as the variable-selection criterion to build a regression model for bodyfat. Report the predictors included in your final model. (You do not have to give parameter estimates for the partial regression coefficients.) Also report the AIC and adjusted R2 for the final model. Show the computer code that you used.
tep(lm(body.fat~+weight+neck+chest+abdomen+hip+knee+ankle+biceps,data=color1),direction="both")
lm(formula = body.fat ~ neck + hip + knee + ankle, data = color1)
Step:  AIC=33.63
body.fat ~ neck + hip + knee + ankle
the predictors in the final model are neck, hip, knee and ankle. These are the variable that greatly contribute to the body fact.
Predictors in final model: AIC: Adjusted R2 : 
Step:  AIC=33.63
body.fat ~ neck + hip + knee + ankle
8. (2 points) Calculate and report the variance inflation factors (VIFs) for all the predictors in your final model from question 7. Show some work or computer code.
L<-lm(formula = body.fat ~ neck + hip + knee + ankle, data = color1)
summary(L)
vif(L)
neck=8.20492
hip=2.894374
knee=5.096061
ankle=2.279234
9. (1 point) Do any of the VIFs in question 8 suggest problematic collinearity among the predictors? Answer yes or no, and briefly defend your answer.
Yes ,because we can see the VIF of both neck and knee is more than 5 hence concerning.
