Quiz 2 STAT 423 2/19/16

Name: | E_“’

1. Bglow is the R-output from two linear model fits of the number of rideshare
Frlps on a given day (trips), to the mean temperature (temp) and a binary
mfhca.tor of rain (rain), where rain=1 indicates rain and rain=0 indicates no
rain.
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Im(formula = trips ~ rain + temp)

Estimate Std. Error t value Pr(>|t])
(Intercept) -180.0397 28.6988 -6.273 1.01e-09 **x
rain -120.2663 10.0154 -12.008 < 2e-16 **x
temp 10.6889 0.4699 22.749 < 2e-16 *x*x*

Residual standard error: 91.44 on 362 degrees of freedom
Multiple R-squared: 0.6917,Adjusted R-squared: 0.69

#HHH ———
Im(formula = trips ~ rain + temp + rain:temp)

Estimate Std. Error t value Pr(>|tl)
(Intercept) -170.9346 31.6835 -5.395 1.24e-07 **+

rain -166.3996 68.5258 -2.428 0.0157 =*
temp 10.5363 0.5209 20.225 < 2e-16 ***
rain:temp 0.8236 1.2102 0.681 0.4966

Residual standard error: 91.5 on 361 degrees of freedom
Multiple R-squared: 0.6921,Adjusted R-squared: 0.6895
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Based on this output, give the quantities below and answer the questions. You
may leave answers in numerical form but without doing all of the arithmetic

(such as 6= '—"“}—_47—‘2—2).
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(b) Under the first model, the estimated mean of trips as a function of temp
when rain = 0, and the estimated mean of trips as a function of temp

when rain = 1.
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(c) Under the second model, the estimated mean of trips as a function of
temp when rain = 0, and the estimated mean of trips as a function of

temp when rain = 1.
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Cletet, temp1 =

170.93 + 10,5y x temp

170-16¢ + (10.5%+ 0.§2)

(d) An estimate of 0%, under the assumption that the effect of temp does not

depend on rain.

91144 °

(e) Let a1 be the linear increase in trips per unit temp when it is raining,
and let a,o be the linear increase in trips per unit temp when it is not

raining. Find a 95% CI for a,1 — aro-
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(f) Is there evidence that the effect of temp on trips depends on whether or
—

not it is raining? Explain your answer.
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2. The figure below displays data on an outcome y measured under a variety of
values of a continuous variable z; and two conditions (zo = 0 and x5 = 1).
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(a) Sketch and label on the graph a graphical representation of the estimated
mean function for y from the OLS fit to the model y ~ x1 + x2.

(b) Sketch and label on the graph a graphical representation of the estimated
mean function for y from the OLS fit to the model y ~ x1.

(c) Explain why the mean functions in (a) and (b) are similar or different.
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(d) Which do you think will be bigger, the RSS under y ~ x1 or the RSS
under y ~ x1 + x27 Explain your answer.
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3. Suppose person 1 runs a regression of a vector y on two predictors X, Xz

while person 2 runs a regression of y on wi, wWa, where w; = ax, + bxz and
Wy = ¢X; + dX,. Both persons include an intercept in their regression model.

(a) Let X and W be the design matrices for persons 1 and 2 respectively.
Find a 3 x 3 matrix G so that the vector (1, w;;, w;2) is equal to the vector
(1,7, 2i2)G. From this, deduce that W can be written as W = XG.
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(b) Recall from the homework that the fitted values for the first person can
be written as ¥ = X8 = X(X7X)"'XTy. Use this fact to show that the
RSS for person 1 and the RSS for person 2 are the same (Hint: Use the
fact from matrix algebra that (ATBTBA)~! = A~1(BTB)}(AT)™).
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