Coastal Management

Instructions:  Please answer the following questions to the best of your ability and attach with your resume and cover-letter.  Email as an attachment to apply@cstlgroup.com, with the subject “Quantitative Intern Application”.
Q1) Suppose you have a portfolio that is long $1MM and short $500K.  You've made $80K on your long positions, and $75K on your short positions.

· What is your overall portfolio return?

· What is your long-only return?

· What is your short-only return?
Q2) Suppose you are given a strategy that is active on 120 days of the 252 day trading-year.  The average return of each of those days is 25 basis points, and the standard deviation is 50 basis points.  Your risk-free rate is 7%.

· What is the Sharpe Ratio of the strategy?
Q3) Suppose you've run a regression of a variable Y against a variable X, with results: α = 5, β = 2, σ = 1

· If we want 95% certainty, what is Y when X is 0?

· What about when X is 10?

· If the p-value for this test is .06, what can we say with 95% certainty about this relationship?

· What if the p-value was .03?

Q4) Given a random string of characters, such as "weqklrja8812346y7&^782634#", the answer is the starting position of the largest block of repeating characters.  (In this example, the answer is the 9th character, where the two eights occur in-sequence.)

· Write a function to find this answer for any string.

Q5) Given a fixed N, suppose you want to compute the weighted moving average of the last N numbers of a sequence, where the oldest element in the calculation has a weight 1 and the newest element has a weight N.

· Write a function to compute the weighted moving average on a walk-forward basis, assuming you are given the next element in the sequence each time the function is called.

· What is the Big O value of this function as-written?
[Optional] Q6) Suppose you have the following code:

void main()

{


int x = 0, y = 0, z = 0;


while(z < 1000)


{



z = z + 1;



Thread a = new Thread(ChangeX); a.Start();



Thread b = new Thread(ChangeY); b.Start();


}

}
void ChangeX() { x = y + 1; }

void ChangeY() { y = x + 1; }
Each time the code is run, the values of x and y change unpredictably.  Suppose you may not change the main() function.

· What can you do to ensure that x and y always increment in alternating order?  (ie. x = 1, y = 2, x = 3, y = 4...)
