Homework Assignment 7: Red Brain, Blue Brain

36-402, Advanced Data Analysis, Spring 2013
Due at 11:59 pm on Monday, 25 March 2013

The data set n90_pol.csv|contains information on 90 university students who
participated in a psychological experiment designed to look for relationships be-
tween the size of different regions of the brain and political views. The variables
amygdala and acc indicate the volume of two particular brain regions knwon
to be involved in emotions and decision-making, the amygdala and the anterior
cingulate cortex; more exactly, these are residuals from the predicted volume,
after adjusting for height, sex, and similar body-type variables. The variable
orientation gives the subjects’ locations on a five-point scale from 1 (very
conservative) to 5 (very liberal). orientation is an ordinal but not a metric
variable, so scores of 1 and 2 are not necessarily as far apart as scores of 2 and

3.

1. (35) Predicting brain sizes from political views

(a)

(b)
()

(5) Ignoring the fact that orientation is an ordinal variable, what is
the correlation between it and the volume of the amygdala? Between
orientation and the volume of the ACC?

(5) Using case resampling, give 95% bootstrap confidence intervals
for these correlations.

(5) The function rank, applied to a data vector, returns the vector
of ranks, where 1 indicates the smallest value, 2 the next-smallest,
etc. What are the correlations between the ranks of orientation
and the ranks f amygdala? Between orientation and acc? Hint:
What does cor(x,y,method="spearman") do?

(5) Using case resampling, give 95% bootstrap confidence intervals
for the rank correlations.

(15) Using npcdens, plot the condition distribution of the volume
of the amygdala as a function of political orientation. Do the same
for the volume of the ACC. Make sure that in both cases you are
treating orientation as an ordinal variable. You will be graded on
how easy your plots are to read.

Creating a binary response variable

(2) Create a vector, conservative, which is 1 when the subject has
orientation < 2, and 0 otherwise.


http://www.stat.cmu.edu/~cshalizi/uADA/13/hw/07/n90_pol.csv

(b) (3) Explain why the cut-off was put at an orientation score of 2
(as opposed to some other cut-off).

(¢) (4) Check that your conservative vector has the proper values,

without manually examining all 90 entries.

(d) (1) Add conservative to your data frame. (Creating a new data
frame with a new name will only get you partial credit.)

. (10) Logistic regression

(a) (5) Fit a logistic regression of conservative (not orientation) on
amygdala and acc. Report the coefficients to no more than three
significant digits. Explain what the coefficients mean.

(b) (5) Using case resampling, give bootstrap standard errors and 95%
confidence intervals for the coefficients. Was the restriction to three
significant digits reasonable?

. (10) Generalized additive model. Fit a generalized additive model for
conservative on amygdala and acc. Make sure you are using a logis-
tic link function. Report the intercept with reasonable precision. Plot the
partial response functions, and explain what they mean (be careful!).

. (15) Kernel conditional probability estimation

(a) (5) Using npcdens, find the conditional probability of conservative
given amygdala and acc. Make sure npcdens treats conservative
as a categorical variable and not a continuous one. Report the band-
widths.

(b) (5) Plot the estimated conditional probability that conservative is
1, with acc set to its median value and amygdala running over the
range [—0.07,0.09]. (The plotting range for amygdala exceeds the
range of values found in the data.) Hint: your code will need to
provide values for acc, for amygdala and for conservative (why?).

(¢) (5) Plot the estimated conditional probability that conservative is
1, with amygdala set to its median value and acc running over the
range [—0.04,0.06]. (This plotting range also requires extrapolating
outside the data.)

. Classification (10) The models from problems predict probabilities for
conservative. If we have to make a point prediction of whether someone
is conservative or not, we should predict 1 if the probability is > 0.5 and 0
otherwise. Find such predictions for each subject, under each of the three
models. What fraction of subjects are mis-classified? What fraction would
be mis-classified by “predicting” that none of them are conservative?

. (10) Summing up Explain what you can conclude from this data about
the relationship between brain anatomy and political orientation. Refer
to your answers to earlier problems.



