
MA386 Statistical Programming HW 3

Due Monday, March 30, start of class

Instructions: Due to the transparent nature of the functions involved, you are not required
to document your code in this assignment (you will be required to do so later). However you
should use indentation to improve readability. Turn in your assignment as per the following
instructions:

i. Send me an e-mail by the deadline with two text (.txt) file attachments and three pdf file
attachments: a text file containing your runtest function code from problem 1, a text
file containing your simfunc function code from problem 2, and three pdf’s containing
the three qq plots (one for each of the three sample sizes: 10, 30, and 60) for problem
2.

ii. For the subject line, use the following verbatim: ma386 hw3

1: In this problem you will construct a function which computes the runs test for a given
vector. Your function, to be called runtest, is to be constructed as follows:

runtest <- function(x,med=NA){

...

statements

...

return(z)

}

There are two arguments: x, the vector containing the observations, and med, the median
value of x which by default is missing. If the user does not specify a value for med then you
are to set its value to the median of x, median(x). In addition, you should check to see if x
has any missing values. If so, runtest should return NA, otherwise it should return z where
z is computed as follows:

z =
runs − µ

σ

where runs is the number of runs and µ and σ2 are defined as follows:

µ = 1 +
2AB

n

σ2 =
2AB(2AB − n)

n2(n − 1)

where

• A is the number of observations greater than med,

• B is the number of observations less than or equal to med, and

• n is the number of observations.

Note that if n is “large enough,” the null distribution of z will be approximately standard
normal.



As with the countruns function you worked on in class (a primitive version of runtest) you
are to avoid explicit loops in runtest and use as few operations as possible.

Here is an example consisting of 25 tosses of a die. If you put these values into x and call
runtest with med=3.5 you should get 10 runs as follows:

4 6 3 2 2 1 6 4 4 5 1 1 4 5 3 1 5 6 6 3 4 4 5 2 3

(4 6) (3 2 2 1) (6 4 4 5) (1 1) (4 5) (3 1) (5 6 6) (3) (4 4 5) (2 3)

Each set of values in parentheses is a run.

2: In this problem you are to write a function, simfunc, to generate m pseudorandom
samples of size n from a standard normal distribution and then generate a z statistic for each
sample by calling your runtest function, specifying med = 0, the median of the standard
normal. Your simfunc should look like this

simfunc <- function(m,n){

# loop to compute runtest z for m samples of size n

zs <- numeric(m)

for(i in 1:m){

...

statements

...

zs[i] <- runtest(...)

}

return(zs)

}

You will then call your simfunc three times with m=10000, once for each of the following
three values of n: 10, 30, and 60. You will then create three pdfs containing qqplots to assess
the normality of the z’s corresponding to each value of n. You will need to use SecureFX to
transfer these files from clive to your laptop.


