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One Trainer's Method of Workshop Design
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Abstract: The freshwater fisheries biologists in the South Carolina Department of Natural
Resources desired to learn programming SAS® software in order to complete some of their basic data
analyses independently. The author designed a series of workshops involving a hands-on
programming experience for the biologists, as well as workbooks with examples and exercises

relevant to fisheries research and management.

Introduction

One of the goals of the freshwater fisheries
biologists in the South Carolina Department of
Natural Resources was to obtain a working
knowledge of SAS programming in the personal
computer environment (Wilson and Foltz 1997).
I had worked with the biologists for over a year
as SAS programming consultant, so I knew the
programming capabilities of the participants
ranged from none to intermediate. Though most
of the biologists programming skills were very
limited, all knew how to negotiate and use SAS
commands and execute programs written by
others.

After talking with the biologists, we decided
that I would design the workshops in-house
using examples relevant to fisheries research
and management that the biologists would
encounter in their jobs. Since we remember
10% of what we hear, 40% from the way it’s
said, 50% from what we see and 90% from what
we do (Nelson and Howard 1997}, hands on
programming was chosen as the method for
presenting the information over a two to three
day period. '

The biologists had indicated difficulty in
reading/interpreting SAS published
documentation, therefore I felt it was worth the
time and effort to create a specialized workbook
they could use as a reference.

Three of the workshops used SAS System 6.04.
The last workshop used SAS System 6.08.

The objective of this tutorial is to describe the
in-house design and teaching of SAS software
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for the personal computer environment in a
workshop format.

Workshop Design

For the first workshop, I surveyed and talked
with the biologists to determine what they

-wanted to learn. All agreed that to be able to

read in data from dBASE and text files and to
perform simple descriptive statistics would be
the first step. I then proceeded to collect small
data files in dBASE and ASCII that would
typically be used by the biologists. From these I
created exercises to demonstrate a “building
block” concept of SAS. Based on these exercises,
I designed the workbook with this “building
block” concept as far as sequencing information.
The examples created to demaonstrate the SAS
statements used examples familiar to the
biologists. Sample programs were included in
the work book as examples in utilizing multiple
concepts (i.e., taking data from PROC MEANS
and utilizing in another data step). Each
workshop was limited to one biologist per
computer, with approximately 30 minutes of
lecture and 45-60 minutes for hands-on

programming.

Subsequent workshops were similarly designed.
The second workshop was based on the
biologists’ desires to know how to use and
interpret three of the linear statistical
procedures. The third workshop concentrated
on introducing additional options and
statements in the data step and select
procedures, and introducing two additional .
procedures. By the time of the fourth workshop,
version 6.08 was available, so this workshop
highlighted what was new in SAS for Windows.,



Workhook Design
The Basics of SAS

The first workshop (Figure 1a) was developed
for the least experienced users. To avoid
confusion and information overload, I selected
statements and options that would most likely
be used in any analysis the biologists might
perform. The introduction described DOS path
structure and filename structures, the SAS
display manager and terminology used in SAS
documentation. The workbook was then
arranged into three chapters:

Data, where does it come from? Described the
different ways of storing data, how to read
ASCII files, dBASE files and spreadsheets
(Figure 2) and using data in the SAS program
itself. dBASE had been used for several years
for data base management and was the data
entry application of choice. Temporary vs.
permanent SAS data sets were also described in
this section. Exercises were included after the
ASCII discussion and the dBASE discussion.

Data, how fo manipulate it. This chapter listed
the arithmetic, comparison and logical operators
and the rules of using these operators. It alse
described how to create new variables, both
numerical and character and four numeric SAS
functions the biologists would likely use:

loglQ, abs, sqgrt and int. After describing
informats and formats, a series of exercises
were included to re-enforce these concepts.
There was also a discussion on how SAS handles
missing values.

Data, how fo use descriptive statistical
procedures. This chapter began by describing
the FREQ procedure and the TABLES,
WEIGHT and BY statements and some options
available in these statements. Two concepts that
were stressed were how to use previously
created SAS data sets with the data= options
and how to output the results with the out=
option. Two exercises followed this discussion on
PROC FREQ.

The section on the MEANS procedure listed the
statistical keywords, discussed the options,
data=, maxdec and noprint, in the PROC
MEANS statement, discussed the VAR, BY,

77

advanced tatorial

CLASS, OUTPUT and ID statements. Two
exercises were provided after this section.

The biologists were introduced to UNIVARATE
procedure as an alternative to PROC MEANS
since additional statistics (e.g., quartiles, mode,
median) would be available. The options
data=, noprint, plot and freq used in the
PROC statement were discussed, as were VAR,
BY, and ID statements. The QUTPUT
statement listed select statistical keywords that
would be typically used. Example programs
were included as well as an exercise.

Statistics Useful to Fisheries

The second workshop (Figure 1b) was based on
the REG, ANOVA and GLM procedures. Again,
to avoid information overload and confusion, I
selected statements and options most likely to
be used. It was explicitly stated that this was
not a workshop in statistics, but the biologists
should be able to write a simple program based
on information given by a statistician.

The REG procedure (Figure 3) looked at the
data=, noprint, simple options in the proc
statement and described what statistical
estimates outest= stored in a SAS data set.

We looked at how to use these statistics from
outest= in another data step to perform
calculations using the INTERCEPT and
regression coefficients. The section on MODEL
statements described how to set up a model and
some options (p, r, clm, c11i) available. The
model selection option was also included. It was
explained how and when to use a FREQ
statement. Also included the OUTPUT
statement and options available based on input
in MODEL statement. An example program
(Figure 3) included demonstrating using the
outest= statistics and using regression
coefficients and how to use these to determine
the weight of fish based on the logl0 of length.
The SAS output was included as well as
interpretation of the output. Another example
was included demostrating stepwise regression,
with SAS code, output and notes on interpreting
the output. One exercise on regression was used
to reinforce the information from this chapter.
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PROC ANOVA - To begin this chapter, the -
following generic statements were included in
the workbook:

proc anova opltions;

class variable(s);

model dependent(s) = effect(s) ;
means effect(s) / options :

by variable(s) :

quit;

The introduction described dependent vs
independent variables, that ANOVA tested for
differences between means for classification
variables; how to write MODEL statements and
identifying main effects vs interactions; using
the MEANS statement. To avoid misuse of
means separation tests, I recommended the
biologists contact a statistician to determine
which test would be appropriate for their
analysis. An example typical of fisheries was
included along with output and explanation of
output. One exercise was included.

PROC GLM - the generic statements included
were:

proc glm options;

class variable(s);

model dependent(s) = independentis) 1t
outputout=Sasdataset keyword=name(s};
lsmeans effect(s) / options ;

means effect(s) / options ;

by variable(s) 2

quit;

This chapter described the two types of
independent variables, classification and
continuous, as well as dependent variables. The
types of models were introduced (e.g.,
polynomial, multivariate analysis). Optlons
inchuded in the PROC statement included
data=, outstat, and noprint. The following
selective options were included with the
OUTPUT discussion: out=, p=, r=, 195m,
u95m, 195, u95,stdp, stdr, and stdi.
The options included in LSMEANS were pdiff
and stderr. Options included in the MEANS
statement were the most commonly used:
duncan, t, line. There was one example and
three exercises for PROC GLM.

More Basics of SAS
The third workshop (Figure 1c) included

functions that would be useful. I presented
these as a problem that may occur with the data
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(Figure 4) or as something that may need to be
done with the data. Character functions that
would be useful for “cleaning” up data (e.g.
left, right, upcase) and for joining two (or
more) values (substr, trim).

For numeric functions, we looked at the
difference between round and int. And with
date/time fanctions, we looked at how to extract
values (e.g. month, year) and combine values
(mdy). Also included were the special functions
lag, put, input, uniformand ranuni.An
exercise was included to use some of these
fanctions.

We looked at using dates and/or times in
IF/THEN statements, the importance of using
IF/THEN/ELSE statements, and using IF/IN
statements.

New data statements introduced were ATTRIB,
RETAIN, OUTPUT (in the data step and in DO
groups), and simple and iterative DO groups,
DO/WHILE, DO/UNTIL, DO/OVER and ARRAY
statements. Examples that would be useful to
the biologists (such as generating random
numbers) were used to illustrate the use of each
of these statements.

As anticipated, the discussion on DOs and
ARRAYSs was confusing for the biologists. For
the exercise in using DOs and ARRAYs, I had
the biologists type an example program (Figure
5) into the program editor and submit the
program. This way they could see how the data
was entered and how to use SAS code to
restructure the data to be used for further
analysis.

I had started using the %LET macro statement
in some of the programs I was writing for the
biolegists and decided to introduce the terms
“macro” and “global variable” and their
usefulness in this workshap.

Although the WHERE statement can be used in
a data step, I limited the discussion to using it
in procedures. Many times a biologist wanted to
print out a select species or lake from a
permanent SAS data set and this allowed them
to do that without re-reading the data and doing
a proc print.



Two new procedures were introduced: PROC
FORMAT and PROC TABULATE. Additional
statements in PROC PRINT (SUM and _
PAGEBY) were included. In PROC FORMAT
we looked at the VALUE statement to assign a
value to an input value (e.g., where lmb in the
data would be spelled out as largemouth bass)
and to create ranges.

In PROC TABULATE, we used the following:

proe tabulate options ;

clagss variable(s) i

freq variable;

format variablae(s) format. .. ;

label variable = *label”’ .. ;

by variable(s) ;

table [expression,] [expression,] eéexpression
f{/cptions] ;

keylabel keyword = *text' ..

Options used in the PROC statement were
data=, format= and order=. Options looked
at in the TABLE statement included
misstext=, printmiss= and condense. The
statistics most likely to be used were also listed.
Becanse of the numerous permutations of
tables, I gave an example of each along with the
TABLE statement for ease in reference.

The final chapter described how to create output
from a SAS data set using DATA _NULL_ and
also how to create ASCII files from SAS data
sets. The final exercise allowed the biologists to
to write SAS code using %LET, PROC
FORMAT, and create a special formatted output
using DATA _NULL._.

SAS for Windows

The fourth and final workbook in this series
combined the three previous workbooks into
one, documented new options and items in
version 6.08 and items that were no longer
available. Two additional procedures were
included: PROC PLOT and PROC CHART.
Since PROC DBF was no longer available in
version 6.08, an appendix was included with
instructions on how to export ASCII files from
applications being used by the biologists (e.g.,
dBASE, LOTUS123, WordPerfect and Paradox).
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Conclusion

After each workshop I handed out a survey to
determine if the workshop meet the
expectations/goals of the biologists. They all
agreed that the hands-on method helped them
learn the material, prepared them to write SAS
code as well as a better understanding of the
SAS programs I had written for them.
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Figure 2. From: The Basics; of SAS
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1. DATA - where does it coms from and how does one access it?

Introduction

The first thing 10 leok at & the data. What form is # in, what are the parameters,
what medium i & on, etc. The data we will be working with today are in four
forms, dBASE, ASCH, DIF and SAS dala sets, and are found on the floppies
distributed eriier.

In this decumentation, iheionncfSASsmunmuamspeuﬁedwimhew
conventions:

mumutousehasamspﬂlhgandlomasm
italics means to supply your own informalion.

The FILENAME statemeant (1:30,LG:387) will be usad frequantly thioughoul this
documeniion. Unless a fiie Is in your cumrent directory, you will have lo use the
FILENAME statement. It aiso makes it convenient to identity afl extemnal input
and output data files at the beglrning of a program even though tha FILENAME
statement can be used anywhere. The following & a generic FILENAME
£latemant and axamplas:

filenams raferencename ‘drive:\filename.exrc';
filename rishdaca ‘a:\lakes\black.dca':
fllenams clamdaca "b:pomdl.dpr’;

The rederencename IS any eight characler name you want 10 give the file, think
of it as a nickname. Then in single quoetas idaniify the drive (A, B:, or C:) and
then the filename, be sure to inclisde the directory name if the file is stored ina
directory. If the data filo Is in your current directery {ihat Is, the direciory where
YOU afe working with SAS), you only need 10 use the filenarne and exlension in
singla quotas.

The DATA statemert is used to 1oll the SAS system you want fo create 2 SAS

ﬂmem:mswlhlnmaDATAmpmsmBSASdmnl For axampla;
data

signals SAS W slart a new data slep and call the SAS data sel lon. Temporary
and permanant SAS dala sets can be created this way. in the next section on
SAS data sets, we will discuss temporary and permanent SAS data sats.

5

SAS data sMs

Data in SAS dala sels are in a special form thal only SAS can read. SAS data
sets can be temporary or permanent, Telrpnmyflaslastlorﬂndm—ahondlha
SAS sassion and have a one level name as found in:

data combine;

output outmastimaces;

Parmanent files are stored on disks and have an .SSD extension, lnordlno
access permanent SAS data sets you have to know whera thoy are

MWMbﬂﬂmbyuﬂngﬂ\eLlBNAMEmememhtMSASpmgmm
{1:32,1.G:392-393).

Tha LIBENAME statemeni uses what SAS calls a libref (braty reference) 2o the
JSSD files on the disks can be accessed and indentification of the drive where
the ,SSD fies are located. The libref then precedes any fename without the
S50 extension (l.e., )

The following are examples that yau'e familiar with:
1iboame creel '.':

likoame creal ‘a:z‘s
dste crewl.sample;

MMLBWEMMMM&MIWWNSABMMB
ate in your clerant directory, Tha second one indicates the SAS data sels are on
drive A: and the DATA statement i creating & SAS data set called sample that
will be stored on the fioppy inthe A: drive. (NOTE: on the floppy the file will be
called samplo.ssd). You cotild also think of the fbref as a nickname. The
LIBNAME shouid be a1 the beginning of your SAS prog

REMEMBER: the SAS dala sats on disks have an .SSD extension. The SAS
program doas not naed 10 know this 1o access tha file. ByuahglheLlBNME
statement, the SAS program imows where 1 90,

JBASE files

dBASE isa. GEASE tlles are accessad by
PROC DBF (1:31,PG:125-131). Thololm is an example of a PROC D8F
statement to access a dBASE dalz file from floppy and to save the dala into a
permanent SAS data set -

Livneme fish *.* ;
filename righdata 'a:greenlk.dbr:;
proc dbf dndsfishdata eut=fiah.samples

£AS data sets can 2iso be saved into dJBEASE flles. The following statement is
used 10 save a temporary SAS data setto a dBASE fila in your cumant diractory:

proc &bd dbis'] .gdbr+

With the PROC DBF siatement the variable names and characteristics are

transported along wi
and from SAS to dBASE. SAS can only handles
or less, 8o longer dBASE varlable names will be truncated to 8 characters,

Some things 1o remamber about dBASH

wmbm(mo) mwawsz , 3, and aPLUS.

“Missing numagric are convartad o zeross (0} when transferred
o SAS data sets. dBASE will use the SAS missing value of . N the dBASE
variable Field is filled with nines (9's).

“In transferrng numaric data from SAS 1o dBASE, numeric fields will be 16
charactars wids.

“Missing from dBASE to SAS as blarks, and
vico versa.

values are

Exsrcises: dBASE flles

Bolore beginning the exercises, | wanl to discuss the SAS statements AUN; and
PROC PRINT:. mmmm-swmmummme«m
preceding dahmpcnrprmedures (PAQCE). The basic PROC
PRINT: pmceanuﬁl used throughoul these exercises, 20 You can seée what
Is happéting to tha data. PROC PRINT will be discussed in delail in Chapter 3.

REMEMBER: For all of thase exercises, all input files are on the floppy and all
outpmmuarﬂobemredonmennppy THIS IS DRIVE B: ON THE ZENITH)

1. intha space provided balow Write out the statements necessary to
converl the JBASE file JOKNSLK . DEF to a temporary SAS data set.
Include the statement(s) necessary to print the file.

2 Now enter these staterents ento the SAS Program Editor. Now submit
the program (F10). wmnywrpwmwmwly.savelorlo
ﬂnﬂowywden!luPGM 1.5AS.

3 Change the appropriate statements ko convert the dBASE file in
Exetcisa 110 a pormanant SAS data sot and to prind out the fle. The
snsmwmmmonmmy Now submi: the program,

‘When your program works successfully, save it onte the floppy and cati
& PGM_2.SAS.
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Figure 3. From: Statistics Useful in Fisheries

CHAPTER 2 REGRESSION
L M
PRCC REG &3 a general purpose pi for simple rop {SG:268-

There are saveral other ragrossion thal have more specialized

methods avallable as well. {NOTE: tansformations of dependent and
independent variables can produce analyses, 6.9., iogistic turves, elc.
This will be d in d o in the fiture).

All i used in PROC REG am
camlnomvarhbhs.ag length, weight, pH temperature, e1c.

The lollowing statemants are ysad with the REG procedura:

p:a: :-g optienia);
1 dapendent(s) = regrassor(s} / option(s);
1d variable(s}:
by variable(s):
output cutwsa Koy {8k
quit;

PROC REG The
satemant:

AstassASdataset -- names the SAS data sel 1o be used. 1 the dals sel
is not specified, RES uses the mast recently created SAS data sel.

in the PROC REG

g options: are

.- that ard optional
stalistics be output to this cara sat (see the printout at tha botlom of page 11,
This can be 8 parmaner: of temporary data sel. The variabies fourd in this
oulput data set are as follows:

~ha BY wariables, K any

« _MGDEL_, a characler variable containing the label of the comesponding
MODEL statement, if any wers specifiod

*_TYPE., & character variable with the word PARMS for every

observation

= DEPVAR_, the name of tha depandent variable

= _FAMSE, the root mean squarad arror of the
davistion of the arvor term

» INTERCEP. ths estimated intercept

= all the variablas ksted in any MODEL statement containing the

edtimated regression coefliclonts for the moded. A variable ival does nat

appear in tha model corresponding 1o 2  given obsafvation has a missing

value inthal observation.

ofihe

noprine -~ supprasses the normal oulpid,

f?é:i. -~ prints tha "simple® descriplive siatistics for sach variable usad
in 5

mnﬂ.w MlaauunoMOllJE‘lsmamchﬁnqulredmmmwm
model,
( )wmblasmapedfhdimsdlalelydlarthedeODEL followed

by an equai sign and the Tha options listed
hmarsonlyasmatlpomononmefomdlnmzu hawaver, thase are
the ones you would most probably use.

noprint Suppressas the normal printow or regression results.  You do
mmmwmwmmmhmmwnmm

p -- calculates prodicted values from the input dda and the estimated
model. The printout includes the observation number, the first 1D variabla,
specifiad, the actual and pradicted values, and lha resicual .

r -- mmmmbeamlymi The printad output incluckes

werythingrequemw upﬂmp(mthemumnlﬂw

W and residual alues. studertized residual, and Cook's D
.

cim -- peints the 95% upper- and low lirnits for the

values of the dependant variable (msan) for sach observation, This isnol a

pmcﬁ:ﬁonmnai(seaﬁn 13 opﬁon)beeumhtakesmmmwy
inthe ion m tha eror term,

eli -- requests the 85% upper- and lower-corfidence limits for an
individual predicted value. The confidence limits reflect variation in tha
wrror, us well a5 inthep

Options for model salection:
selection= nawe specifies the modet
below:

mathod as

forwaxd (£} - This stans with no variables in the model. Each
variebla is

A i uetil
variabie produces a significant F-gtatistic. Omaav-rnblelulnlmmodelﬁ
says.

&

vacxwazd(b) - This stans with all variables and delstes
Il\emF mbymmuvmmmmlnuwmoddmamm
-stal

{< 0.10). For each evaluation, the variable with the smallest contritation is
deleted,

atspwise - ﬂavarhbleisdamnkndsmmﬂﬂkms;p nhaddodto
the model. The model and any
dg\lfk:am (> 0.15) are dalded This method continues unil vaﬁm
outside the model are nol significant and variables inside are. in this
method, the “worst” varable may be deleted withoul what
adding the "best” remaining variable might accompiish.

- Tﬂﬂlﬂhmmbﬂmmm the best 2-variable
ete. by the best R2. Unlike stepwisae,
batore 1 el

minr - Works similar to mmace, 8¥copt looks 1o produce the smallest R2,
‘The eftect of o/daleting vark s alse

rsgquars - determines the B2 value for all possible combinations of the
indepondent variables. The model with the largest R is always kdentifiec.

The F-glatistic significance level
and/or slstayw n (SG:276).
fevel lor anlry N0 forwaxd OF stepwlse models.
spacifies (ha significance leve! for a variable staying in backward or
stepwise modets.

As with all statistical models, the above options cannet identily *true*
modals, but are uselul exploratory 100is for model buikling. However,

couptad
with sound theory, feasible models can be produced. Ses SG:272-274 for
delails.

moclel
maoz

cahbe with #1 n

FREQ statarment. If a variabie in e data set represent the frequency of
ccctimence for the other values in the obsarvation, include the variable's name
in # FREC statement. PROC REG will treat the data set as if each cbsarvation
appears nlimes, whese n is the value of the FREQ variabla for the observation.

1D statement. mlnmmwmmmmewmwmm
instead of can only be used i the
Mmﬂumummmq:tuls B :, elm, andfor e1i. By defautt
(ommamﬂmelummeu) SAsuuobeefvatmnmmtloberﬂylha

7

aanlollowmmdnldalm For sach statistic, specify the keyword, an
aqusl sign, and a variable name fof the satistic in the cutput data set. The
WMAIH:WQNMVMMMWMN.WMW
that containe statistics. Some of the statistics keywords and their meanings are:

predicteds or p= -- predicled vaiues
i idual as actual minus predicted

195n= -- lower bound of 95% confidence interval for the axpected
valua{mean) of the dependers variable.

== upper bound of $5% conlidence inlerval for the axpacted
nlue(nnan)olll’ndsputdurlvlﬂable

195= -~ zowlrbmnuofam conficence interval for an individual
p This i the of the ermor, as well as the varianca of
the parameter estimates.

uSS= -- ‘Lpper bound of a $5% conlfidence interval for an individual
prediction..

iz or = --

atapa —— standard emor of the mean pradicted value.
stara -- glandard error of the residual.
ermor of the In pi

adis - value.

BY sintement. Soo discuasion Chapler 1.
Missing valuss. Any missing observations are excluded from 2R estirnates.

Use quit; insteadof mum; totol SAS to slop exsculing PROC REG.

SESUG 97 Preceedings

82




Figure 3 {con't). From: Sratistics Useful in Fisheries.

advanced tuterial

Taacple 1:
At : /
/  print the langth & estimated weight
liboame Cish *a:' 4 gk _:
proc priot;
ju 4 by species;
/ ealeulats regression baged on legll values / var tl_mm wr._qm,
! */ format wt_gm 4
data new; label cl..m = 'hengt.h (mm
sat fish.river: = 'Weight (gm)*;
log wteloglOiwt gm); title Lenntl: / weightcs lzv species*;
leg tl=leg10(tl _sm); run;
proc sort; by species: run;
- '
Proc reg cutestsregr_est; /ereata ASCII file /
rodel leg _wez=log tl; : L]
by species ; data _null_;
title !..oq:l.ﬂ Regreassion for fish *; Bet two:
quits Lilename newset ‘a:newdata.dta'
. ; file msel:i
£ 91 cies @5 t1_mm 4.C @11 wt_gm 4.0;
/ print the default regression estimates mf.? ope
'
JNOTE:  log_tl is eguivalent te the estimate of the /
slope "b" as described in standard !
A figheries texts I
I !
proe print data-regr_est;
titla 'Regressicn estimates in SASdatasat=REGR_EST';
run;
i~ /
/  merge regression estimates with a data file /
/ that does not have waights. Calculate weight, 7
/ .
data two;
merga regr_esti(keepr species log_tl intercep)
fiah.newrvr {keep=species t1_mm);
by species:
wt_gmol0v*intercep * El_pm**log tl;
0
9 x
Outpul It xaphet: Culput for Exampist (con't:
Regressions for (log) length vs (10G) weight of Tish
91t Thuraddy, February 28, |90|
Regrazzionz far {lag) longth va {log) weight of fish 10
® eerecrerstescecananacenaenes SPECIESRDT cevesnsnaersoroncsnrarnnns R 2 Thuredsy, February 28, 1931
Modal: MOOELY o ememeeseeeeeee P SPECIESmrb <-v---=s- ereramreammaaaacs Py
Depandent Varioble: LOG WT & 1: NODELI
Anadysss of variance Gepandent Variable: LOG_WT
aum of o Analysis of vartance
dSoarce oL Squares Square ®F Value BPrObF gum of waan
el 1 422718 4.27TR 553629 0.0001 Source o Squares Square ¥ value o>F
Error 135 0.59098 000438 1
Cloul e sasiem eror n o eem  ooms e o
G Totad 2 386727
SRoot MBE D.08S16 SR-sgquars 0.9782
ACep Meart 2.84008  @Adj R-xq 0.9760 Root MSE 0.98322  R-aquare 0.8742
a6V, 2 24579 Dep Moan 2.80812 Ad} R-3q 0.86496
e, 4.74237
Parascter Estimares
Parasgter fstisates
* L] SPArsmeter Betandard T for HOY [ ]
variabie OF Estinate Error  Paraseters0  Prob » (T| Paraneter Standerd T for HO:
vVariable ©oF Estimats Error  Parassterst frob = IT|
INTERCEP 1 5477980  0.11337475 45,37 0.0001
L00_TL 1 3.222800 0. 04031456 A0S 0. 0007 INTERCEP 1 =4 _$05055 Q.63602882 -7.70% 0.0001
w6_TL 1 2.91TTHE 0. 24565023 1212 0.0001
Ragression ostimates in SASSavasereREGH_EST 11
920 Thursday, February 2&, 1081
085 SPECISS _WODEL_ _TVPE_ _OEPVAR_ _RMSE_ IMTERCES L0G_TL LOG_WY
t bt MODELY  PARMS LG WT 008816 -5.47758 5.22298 -1
2 re MODELY  PARMS LOGWT  0.13322 -4.00%08 2.97772 -1
12
11
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advanced tatorials

Figure 3 (con’t). From: Statistics Useful in Fisheries.

2. Adjusted R-suare adjusted for the dey of freed

PRINTOUT cf the sxampie 1 SAS program:

HEEHESSIONFOR(LOG)LENGTHVS(LGG]WEIGHTOFHSH 3. Variable idertifies tha variabls used as the rogressor (LOG_TL) and the

“The foliowing will briefly deac:ibe the praceeding printed output. The bold werds )

are tha heacings found on the priviowt. 14. Degrees of Freedom

1. The dependent variable Is idonified here (LOG_WT). &dh#ta astimates or asti 9 coafficients lor variables

2. Source of variation. Where the Ervor is the deviation of the dependent ' ’

variable (LOG_WT) from predicted vatues. Model rellects devialions between 6. Standard emror (SE) isthe same as the C

the predicted vakies and the mazn, estmate. mnrﬂlectslhasmuanydhhmsbpemw S.E. is used
10 calcutate the 95% condidence inleval for the slopa by 2° SE _ the parameler

3.OF Bdeg:eﬂdlrledmnwadmlham(u.lhcnumo! astimate of the regressor (LOGA_TL).

) 17, Theso lest the iypothests that the parameter (L i actuall ]

4 Sum of squares for each source (in #2), La., the sum of squared Beviations ‘hﬁPRDB&FIsIm'haﬂOSt'Bmﬂpl:hf u;i:tmwn Iy 2ere.

of each LOG_WT from tha mean

5. Maan sauars {satnpl 2 ) is cal by

sum squares + DF
8. The F-vaus 1osts the hypothusis that all parameters are zero except
the intercept, This is calcutaled by:
mean sguars model + MeaN KJURS WTOT.
The langes this valiue the better.

7. FROR » F i tha significanca probabiity. The is 1he probabiiity of obtaining as

F value as large o¢ larger than the one cbiained. B this valug is less than 05

the regrassion did a "good job* of describing the data.

£. Root MSE (Mean Standard Ermor Ywhich is the standard deviation of the emror

torm or squara oot of the eror variance.

9. DEP MEAN is the mean of the depandent variable.

10, CV is the coofficient of variation which tha in unitless

VBMCVBeahuuadbyndm+dlpnuln'100

1. mnmnnmqmdgmimdmmm This tells

yous the % of varialion in tha dependén variable that can ba accounted for by

vafiation in the independent variable a5 vice versa.

13 14
Figure 4. From: More Basics of SAS Figure 5. From: More Basics of SAS
CHARACTER FUNCT'ONS /**!\'********************f*iiili******/

/* This program restructures data */
/* for statistical analyses. LA

PROBLEM: you have a dBASE data set where /- ¥ ,,;

the species code looks like this whan printed out /* Each wk is a measure of fish */

with SAS: /* hematacrit. */
/'ﬁt*’***i*i**************************/

ael .

ael data one;

ael input trtmt wkl wk2 wk3 wk4 wk5;

array ween (i) wkl-wk5;

SAS does not recognize them as the same do over weekn;

because the second one has a blank at the ﬁ:ﬁ’;,;;em

beginning. You can go in and change the records output;

in the dBASE file, but if there are many it would be end; *of DO;

more feasible to luse the LEFT functions which drop wkl-wk5 i;

will align character values to the left. ;"a.’.:gg" 30 .50 .75 .80
1 .20 .30 .45 .60 .79

LEFT(variablename) 2 .26 .30 .40 .65 .70
2 .B6 .45 .48 .68 .73

ex: speode=left (spcode) ; 3 .15 .20 .30 .45 .50
3 .25 .45 _36 .45 .58

For those who use ASCI! files as input data, this is i gg gg :ig ) 2,5, gg

not a problem unless you've assigned a column :

format for the vairable. If the characters fall

outside the spacified columns they could be read proc print: run;

as part of the next variable.
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