AnSc 5403

Biometry

Homework No. 1


Measures of Dispersion

Measures of variation are an important means of evaluating data
For example:  Three data sets


8, 9, 10, 10, 10, 11, 12 
(Set 1)


5, 7, 9, 10, 11, 13, 15

(Set 2)


1, 5, 8, 10, 10, 17, 19

(Set 3)

Each set has mean = 10, but this tells us nothing about variation.

We can use other tools to determine the variation among the observations

Variance and standard deviation


Variance:  (2 and s2


Standard deviation:  ( and s

(2 and ( apply to a population;  these are population parameters that define a population

· s2 and s apply to samples;  these are sample statistics that will change from sample-to-sample taken from the same population

Set 1:   s2 = 1.66


s = 1.29

Set 2:   s2 = 11.66


s = 3.41

Set 3:   s2 = 40.00

s=6.325
Variance = ( (xi – 
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)2



n - 1

· Measurement is in squared units of original measurement

Standard deviation = square root of variance

· Measurement is in the same units as the original measurement

Standard Error of the Mean (SEM)
Means tend to cluster around some central value, whereas single observations may not.
· The variability of a sample of means taken from a population differs from the variability of a sample of observations taken from the same population
*Would you expect the sample of means to be less variable or more variable than the sample of observations?

· It turns out that the variability of a sample of means inversely proportional to the square root of the number of observations in each mean.  So, a sample of means taken from a population would be less variable than a sample of observations taken from the same population
· The SEM will become very important to us later in the semester when we learn how to draw statistical inferences about samples taken from populations


SEM = s/√no. of observations per mean
For the following two data sets, please complete the following calculations.  Show your work on separate pages.


Set 1 has 10 observations (8, 6, 3, 4, 6, 2, 0, 4, 4, 8)


n = _______


mean =_______


s2 = _______


s = _______


SEM = _______

Set 2 has 20 observations (3, 4, 1, 7, 2, 2, 5, 8, 1, 4, 5, 4, 2, 4, 2, 1, 7, 0, 4, 2)


n = _______


mean = _______


s2 = _______


s = _______


SEM = _______

Basic SAS Commands - SAS System – SAS Inst., Inc., Cary, NC

All lines in SAS code must end with a semicolon

SAS does not differentiate between upper and lower case letters

OPTIONS:


- Often on the first line of SAS code

- Specify the number of lines per page (ps=70) or the number of characters per line (ls=75); use trial and error to find what works for your printer

DATA:

-Allows you to read a file of data, or to enter lines of data within the program, or to create data


-Give data a filename



data filename; (can be anything)


-@@ tells SAS to read data horizontally, not vertically.  Either method is acceptable.

INPUT:


- Assigns a name to the data entered


- Has to follow the same order as the data entered

CARDS:


- Old terminology that has stuck with the programming


- Has to be entered into the SAS programming before data are entered

PROCEDURES (PROC)


PROC PRINT:  prints out the data set



- often used to double check the data for accuracy


PROC SORT:  sorts data by different parameters



- have to use a ‘BY’ statement




‘BY’ statement can list more than one variable




examples:  year, treatment, block, sex, color


PROC UNIVARIATE:  produces measures of central tendency



- often produces more output than necessary

- mean, median, mode, standard dev, variance, range, quantiles, 5 largest and 5 smallest observations

PROC MEANS:  produces mean, number of observations (n), minimum, maximum, and standard deviation

RUN:


Use following a procedure command

QUIT:


Use at the end of the programming code

SAS will usually open with three windows:  Program Editor, Log, Output

Program Editor:  All programming will occur in this window

Log:  Alerts user of problems with the SAS code


ALWAYS CHECK THIS BEFORE LOOKING AT THE OUTPUT

Output:  Gives results from appropriate procedures

SAS Basics

SAS is the most commonly used statistical analysis package in the majority of agricultural research environments.  In spite of the trepidation most students feel towards this software package, its operation is fairly straightforward if viewed in the appropriate manner.

Unlike Excel, SAS is not a fully menu-driven application.  Rather, SAS gives the user the flexibility to write his or her own programs.  The most commonly used statistical calculations and tests have been integrated into pre-designed procedures.  For instance, to obtain the mean of a dataset, the command used in the program editor is “proc means;”.  Please note that semicolon at the end of the proc means statement is not a typographical error.  Semicolons are likely the number one reason for errors in running SAS programs.  ALL SAS statements must end with a semicolon.  Failure to follow this seemingly simple rule will result in an error or an incorrect result.  Because SAS only knows what you tell it, the rule “Garbage in, garbage out” definitely applies.

The part of the SAS system that you will deal with to begin with is the Program Editor window.  The Program Editor is the window where data are entered and the user defines what analyses are to be performed.  SAS programs are divided into two distinct areas:  data blocks and proc blocks.  The data blocks contain the dataset that you want to analyze, whereas proc blocks contain the commands that you have given SAS to carry out to analyze the data.

Before you enter any data into SAS, you need to name your program and define the different variables you that you will be using.  The first thing that you will see on the attached SAS program is the “data” statement.  The name that you enter after the “data” statement is important in that it will help you remember what you were trying to do.  Please note that the name you enter should have no spaces and in lowercase.  The “options” statement and “formdlim” statements refer to formatting and are not of great importance to us at this point.  However, the “input” statement is of great importance because this is where SAS reads the variable names for your data.  Always enter the variable names in the same order that your data will be entered.  SAS reads data in columns from top to bottom, which means that in this example SAS will read the first column of numbers on the left hand side as “id”.  The “cards” statement (notice the semicolon) tells SAS that your dataset is the next thing it will read.  Because SAS reads data in the same column as belonging to the same variable, it is important that your data be evenly spaced from left to right.  Failure to do this may cause SAS to read a treatment number as a d0wt and will definitely result in incorrect output.  Entering data into SAS can be done in several ways;  however, the easiest way to enter data into SAS is to copy and paste the data directly from a spreadsheet into the program editor of SAS.  Make sure that a semicolon follows the data you entered just like that shown in our example.

Once your data have been entered into SAS, it is time to do the actual programming that will result in the statistical calculations and analysis.  REMEMBER:  SAS only knows what you tell it.  Therefore, if you make a mistake in programming there will be errors in your output.  The most commonly used statements in the proc block are the procedure commands (guess where proc comes from).  The first proc command that we will learn to use is “proc means.”  This command will generate the means for whatever variable you stipulate.  If you look at the page labeled “Output Window Printout” you can see the results of the proc means statement listed as Page 19 (the page number is in bold).  As you can see, “proc means” calculates the mean, number of observations per mean (n), standard deviation of the mean, and the minimum and maximum values associated with that mean.  It is important to notice here that because we did not stipulate which variable to calculate a mean for, SAS calculated them all.  This is not necessarily a bad thing, but the mean of animal’s ear tag numbers is probably not a very meaningful result.  To stipulate a specific variable for SAS to perform “proc means” on you can use “var” (for variable) and the name of the variable just as we have done on the next line in the proc block.  Thus, “proc means;  var d0wt;” will produce the output shown as Page 20 on the output printout.  As you can see on that page, only the information for the variable d0wt is displayed.  The next proc means statement shows how you can obtain the standard error of the mean for a specific variable.  The output for that proc means statement is listed under Page 21 (are you beginning to see a pattern develop?).  Suppose that you did not really care much about the overall mean, instead you wanted to know the means for Treatment 1 and 2 separately.  The “by” command tells SAS to perform whatever analysis was asked of it in the previous command (proc sort in this case) with the results divided into specific groups (trt in this case).  The proc sort command tells SAS to sort the data in ascending order by a specific group (again by trt).  In the next line, you can see that the “by” command is used after proc means, which results in the output on Page 22, where the means are shown divided neatly by treatment.  SAS will even do confidence intervals.  Using the proc means statement, along with the additional terms “lclm” (lower confidence limit” and “uclm” (upper confidence limit) and “alpha = 0.05” (as you might expect, this is your alpha level) will result in the output on Page 23.  The upper and lower limits for a 95% CI are shown.  It is important to note that because the “by” and “var” commands were used, these CI refer to Treatments 1 and 2 specifically.

To run your program in SAS all you have to do is click on the run icon on the toolbar.  Once you your program has run, check the window labeled “log.”  If you see green or red text in this window, your program may have errors, or you may have incorrectly used a command.  We will cover what some specific error messages mean at a later date.  If SAS ran your program and did not have any errors, then you can open the “output” window to retrieve your analysis.

These rudimentary commands are only the beginning of what SAS can do for you as a researcher.  Learning the basic rules of SAS syntax and programming will help ensure a less stressful process as we use SAS later during the semester, or as you use it during your graduate research program.
Portions of this document used http://ifasstat.ufl.edu/sta5106/index.htm as a source.

Printout of Program Editor

data receivingtrial; options ls=75 formdlim='*';

input id trt d0wt d14wt adg;

cards;

1
2
395.00
419.00
1.71

2
2
385.00
417.00
2.29

5
1
397.00
426.00
2.07

16
2
391.00
422.00
2.21

18
2
375.00
402.00
1.93

21
1
379.00
405.00
1.86

28
2
383.00
415.00
2.29

29
1
378.00
400.00
1.57

33
1
388.00
425.00
2.64

38
1
398.00
417.00
1.36

47
2
393.00
416.00
1.64

50
1
381.00
411.00
2.14

54
1
396.00
420.00
1.71

55
1
387.00
462.00
5.36

56
2
373.00
402.00
2.07

60
2
384.00
421.00
2.64

62
2
374.00
419.00
3.21

71
1
391.00
458.00
4.79

72
1
373.00
434.00
4.36

77
2
392.00
413.00
1.50

78
1
377.00
400.00
1.64

83
1
385.00
445.00
4.29

84
2
377.00
451.00
5.29

86
1
377.00
383.00
0.43

87
1
393.00
394.00
0.07

90
1
378.00
418.00
2.86

91
1
399.00
450.00
3.64

92
2
386.00
450.00
4.57

93
2
397.00
406.00
0.64

98
2
388.00
393.00
0.36

100
2
394.00
448.00
3.86

113
2
392.00
410.00
1.29

;

proc means;

proc means;var d0wt;

proc means stderr;var d0wt;

proc sort; by trt;

proc means; by trt;var d0wt; 

proc sort; by trt;

proc means  lclm uclm alpha=0.05; by trt;var d0wt; 

run; 

quit;
Printout of Output Window
***************************************************************************

                              The SAS System                        Page 19
                                          15:50 Wednesday, October 16, 2002

                            The MEANS Procedure

 Variable    N           Mean        Std Dev        Minimum        Maximum

 ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

 id         32     59.0625000     32.0412411      1.0000000    113.0000000

 trt        32      1.5000000      0.5080005      1.0000000      2.0000000

 d0wt       32    386.1250000      8.2138750    373.0000000    399.0000000

 d14wt      32    420.3750000     20.1394333    383.0000000    462.0000000

 adg        32      2.4465625      1.4241955      0.0700000      5.3600000

 ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

***************************************************************************

                              The SAS System                        Page 20
                                          15:50 Wednesday, October 16, 2002

                            The MEANS Procedure

                         Analysis Variable : d0wt

     N            Mean         Std Dev         Minimum         Maximum

    ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

    32     386.1250000       8.2138750     373.0000000     399.0000000

    ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

***************************************************************************

                              The SAS System                        Page 21
                                          15:50 Wednesday, October 16, 2002

                            The MEANS Procedure

                         Analysis Variable : d0wt

                                  Std Error

                               ƒƒƒƒƒƒƒƒƒƒƒƒ

                                  1.4520217

                               ƒƒƒƒƒƒƒƒƒƒƒƒ

***************************************************************************

                              The SAS System                        Page 22
                                          15:50 Wednesday, October 16, 2002

---------------------------------- trt=1 ----------------------------------

                            The MEANS Procedure

                         Analysis Variable : d0wt

     N            Mean         Std Dev         Minimum         Maximum

    ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

    16     386.0625000       8.7442838     373.0000000     399.0000000

    ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

---------------------------------- trt=2 ----------------------------------

                         Analysis Variable : d0wt

     N            Mean         Std Dev         Minimum         Maximum

    ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

    16     386.1875000       7.9348913     373.0000000     397.0000000

    ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

***************************************************************************

                              The SAS System                        Page 23
                                          15:50 Wednesday, October 16, 2002

---------------------------------- trt=1 ----------------------------------

                            The MEANS Procedure

                         Analysis Variable : d0wt

                          Lower 95%       Upper 95%

                        CL for Mean     CL for Mean

                       ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                        381.4030000     390.7220000

                       ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

---------------------------------- trt=2 ----------------------------------

                         Analysis Variable : d0wt

                          Lower 95%       Upper 95%

                        CL for Mean     CL for Mean

                       ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                        381.9592949     390.4157051

                       ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ
_1155115635.unknown

