
MATH 3026 –Semester I, 1993
Prof. Philip Pennance.

SAS Assignments

1. Consider the following data set:

ID AGE SEX GPA EXAM
1 18 m 3.7 650
2 18 f 2.0 490
3 19 f 3.3 580
4 23 m 2.8 530
5 21 m 3.5 640
6 28 f 2.8 400
7 25 m 1.4 150
8 18 f 2.5 520
9 19 m 2.6 510
10 17 m 3.9 670
11 19 m 2.8 513
12 18 f 3.7 672

(a) Write a SAS program to compute the random variable:

X := GPA + 3× EXAM/500.

and store X together with the other variables in a SAS data set called GRADES1.

(b) When the program in (a) is functioning correctly add the SAS instructions:
Data GRADES2;
Set GRADES1;
If SEX = “M”;
to form a new SAS data set called GRADES2 with the same variables but with
the observations corresponding to the women deleted.

(c) Add SAS instructions to the new data step which compute the mean of X for just
the men and print the corresponding observations in order of increasing X.

(d) Add the SAS instructions:
Proc Standard Data = GRADES2
mean = 0 std = 1
out= GRADES3;
Var X ;
to calculate the standardized variable Z with mean 0 and variance 1 corresponding
to the variable X and to store it as a random variable called X in the SAS data
set GRADES3.



(e) Verify using the instructions:
Proc Means Data = GRADES3;
var X;
that Z does indeed have mean 0 and variance 1.

2. Consider the population S = {1, 2, 3, 4}. The experiment of choosing samples of size 3
with replacement has sample space:

S × S = {(1, 1, 1), (1, 1, 2), (1, 1, 3), (1, 1, 4), (2, 1, 1) . . . , (4, 4, 4)}

Suppose that 1, 2, 3, 4 have the following political preferences: 1, 3 ∈ PIP, 2 ∈ PNP,
4 ∈ PPD, so that the proportion of the population voting PIP is 0.5. Write a program
using SAS which calculates the proportion in each sample voting PIP and calculate
the mean of the sample proportions. Decide if the sample proportion is an unbiased
estimator of the population proportion. Your data set should resemble that shown
below. Write a “report”

explaining your findings.

OBS A B C PIP PROPORTION
1 1 1 1 3 1.00000
2 1 1 2 2 0.66667
3 1 1 3 3 1.00000
...

...
...

...
...

...
64 4 4 4 0 0.000000

3. Use SAS to generate a sample of size 100 using from each of the following distributions.
Use your ID as seed in the random number generator. In each case draw a histogram.

(a) B(N, p), N = 20, p = 0.1

(b) B(N, p), N = 50, p = 0.1

(c) B(N, p), N = 10, p = 0.5

(d) B(N, p), N = 50, p = 0.5

Test the numbers generated in for normality using the SAS instruction:
PROC UNIVARIATE NORMAL PLOT;
Discuss both the normal plot and the “p value” in the normal test.

4. Use Monte Carlo integration to estimate the definite integral of the function f : [0, 1] →
[0, 1] such that t 7→ −4t(1− t). Hint: Recall that a randomly generated point (X,Y )
in the unit square [0, 1]× [0, 1] will lie below the graph of f with probability equal to
the area below the graph of f . Use 10,000 points (but do not print them).

Repeat the previous exercise for f(x) = 1√
2π

e−x2/2, x ∈ [−2, 2]. ¿How does your answer
compare with the values obtained from the table at the rear of your textbook?

5. Write a program in SAS which generates a set of 250 numbers from a standard normal
population and counts the percentage which fall in each of the following intervals.



(a) −3 < X < 3

(b) −2 < X < 2

(c) −1 < X < 1

(d) −∞ < X < 0

Write a second SAS data step to calculate the theoretically exact percentages using
the SAS function PROBNORM(a) := prob(X < a) where X has a standard normal
distribution.

6. The CMS file ’STATES DATA A’ contains the area (in 1000 square miles) and the
population (in millions of the 50 US states arranged alphabetically. Write a program
in SAS which will read this file, select all states with populations between 2 and 4
million, and for these states, calculate the coefficient of correlation between area and
population. Include in your report a graph of area versus population for the selected
states. Remark: The first line of your program should contain the CMS instruction:
CMS FILEDEF ESTADOS DISK STATES DATA A (RECFM F LRECL
80 BLKSIZE 80);
In addition, the usual INPUT; statement should be preceeded by the instruction:
INFILE ESTADOS;

7. The CMS file shrimp data A contains data concerning annual shrimp yield in the
port of San Juan:

year, preseason catch, preseason predator population, June salinity, June
temperature, July salinity, July temperature, August salinity, August tem-
perature, shrimp yield (tons)

Run a simple linear regression to predict yield using

W =
JulySalinity

JulyTemperature

as independent variable. What is your prediction for mean shrimp yield when W =
0.04? What is the 95% confidence interval? Your report should discuss:

(a) Scatter plots

(b) Correlation and R2

(c) Regression coefficients

(d) Tests for significance

(e) Residual analysis


