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Problem 1
For a scatter plot between two variables, X and Y , there are two regression lines. One
is defined by assigning Y as the response and the other is by assigning X as the response
variable.

1. If we are interested in the angle between these two regression lines, what is the
maximum and minimum of this angle?

2. Under what conditions, we will have maximum angle.

3. Under what conditions, we will have minimum angle.

Problem 2
Please explain the differences between four major data type in statistics and provide ex-
amples. (Continuous, Discrete, Ordinal, Categorical)

Problem 3
How would you define the correlation coefficients for two ordinal variables? How about
categorical variables?

Problem 4
Since outlier will greatly influence Pearsons correlation coefficient, please follow the outlier
detection procedure below and explain why this procedure would or would not work.

Observing that when the outlier is removed, correlation will change a lot. We will
remove each data point and compute the correlation coefficient based on the remaining n-1
data points. When the new correlation coefficient differs from the overall correlation, then
we may call the removed data point as outlier.

Problem 5

1. Please find the definition for Kendall’s tau.
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2. Please compute the Pearson, Spearmen and Kendall’s correlations for the following
data.

(a) X = [10, 8, 3, 2, 9, 4] and Y = [5, 2, 4, 10, 11]

(b) X = [10, 8, 3, 2, 9, 4, 100] and Y = [5, 2, 4, 10, 11, 100]

Problem 6
Please perform the following simulation in R.

1. Randomly generate two vectors, X and Y , with standard normal distribution.

2. Create the random vector Z1 by 1/2(X + Y ) + 2.

3. Please run the simple linear regression and find out the parameter estimates for
Y = a + bZ1. What is the R-squared?

4. Create the random vector Z2 by X + XY .

5. Please fit the simple linear regression model Y = a + bZ2 and generate the residual
plots. What do you observe in this residual plot?
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