EPG Data Analysis 101

A brief introduction to Backus 2.0

o b)l
* T.A. Ebert
* M.E. Rogers
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I ntro d u Cti O n (The program and citation are on the website)

g » Used about as frequently as the Sarria
Workbook.

e Includes a statistical analysis.
* Is easy to use.

Jork * Calculates many variables that the other
shop programs do not calculate

e Fails to calculate many variables calculated
by the other programes.




Outline

e The analysis using SAS

> The alternative is to use Enterprise Guide.

Enterprise Guide is a user interface for SAS.

Enterprise Guide is harder to use in combination with Backus 2.0.
We will use Enterprise Guide when we use Ebert |.0.

Do not use Enterprise Guide in this section.

» Looking at residuals.




Backus Program in SAS

g e |t is assumed that:

> You have a text file with all the data.

> The data file has three columns of humbers.
Insect number
Waveform
Duration

shop > The file is error free.
> Completing lectures | through 8 is strongly

suggested.

We will use the data file for psyllids that you should
have following lectures |-8 for windag.




Download Backus

e Go to:

o http://www.crec.ifas.ufl.edu/extension/epg/

s 2.0

e Select Backu
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Location

* Use the folder that you created in

Lecture 3:

This should be a folder “EPG Analysis™
The folder should be on the desktop.
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Open Backus 2.0

Open in SAS 9.4. Do not use Enterprise Guide.
You should see this if you are in full screen mode.
You will need to make several changes to the program in this window.

=
File Edt View Tocls Run Solutions Window Help
v | D@ &0 Dm e | Dl kX O@
ripioner = Log - (Untithed)
Conterts of SAS Environment” o A
fa == X64_8PRO MIN 6.2.9200 Horkstation
94 # 3
NOTE: SAS initial ization used:
Libraries ~ File Shortcuts  Favorite real tine 1.45 seconds
Folders cpu time 0.78 seconds
g NOTE: Unable to open SASUSER.REGSTAY. WORK.REGSTAY be opened instead.
. NDTE: All registry changes will bs lost at the the sassion.
HARNING: Unable to copy SASUSER registry to registry. Because of this,
This PC IEHﬂNl“.'IE wou will not aT.-cc registry tl:uslulu ons during this session.
RADA: Expecting page 1, got page =1 i 5
ERAROR: Page validation error while ng SASUSER . PROF ILE .CATALDG .
NOTE le to open . « HORK.PROF ILE wil] be opened instead.
NOTE: All profile changes wil lost at the end of the session.
NOTE: This 508 session is @ registry in HOAK. A1l changes will be lost at the end of this
NOTE: session. ¥
T i — =
-
opcions la=100 pa=72;
=data one;
infile * dsd missover firstcbaml;
*{use ape

cel file nave 2 z names!});
langth inssctno waveform$ @

input insectnc wavefomm$ dur tzth:

if £ ‘np' or 'NP' or "nP' or *Np' then
if wavefozm='z"' then wavefozm="1';

*scatus=l;
“tbf=1;

S Data cne: Set cne:
waveform=compress (upcase (wavelorm) )

T [| D outpu- wnited | E)Log- Wntitied [ Backuszo.

= C\Users\tebert\Desktop\EPG Analysis Ln1, Col1




Make Several Changes |

Change the file name.
At the end of the infile statement there is “firstobs=1". Change this to “firstobs=2

=
File Edt View Tocls Run Solutions Window Help
| Ve E &R bl o | HalxXo0
ripioner = Log - (Untitied]
Conterts of SAS Environment” o 5%
_] j] == X64_BPRO MIN 6.2.9200 Horkstation
= j NOTE: SAS initialization used:
Libraries ~ File Shortcuts  Favorite real tine 1.45 seconds
Folders cpu time 0.78 seconds
NOTE: Unable to open SASUSER.RAEGSTAY. HORK.REGSTRAY will be opened instead.
. MNDTE: All registry changss will be lost at the snd of the ssssion.
This BC Unable to copy SASUSER repistry to WORK registry. Because of this,
i

IEIMNIW.'Ié vou will not aT.-l:c registry tl:usluull:ﬁtlunn during this session.
RAOR: Expecting page 1, got page =1 inst 5
ERAROR: Page validation error while reading SASUSER.PROF ILE .CATALDG .

: Unable to open SASUSER.PROFILE. WORK.PROFILE will be ouned Instead.
%I‘I profile chenges will be lost at the end of lhe we5si

on.
iz NS session is using o registry in HORK. Al changes will be lost at the end of this
NOTE: session. .

-
oprions ls=100 pa=72;
=ldata one}
infile 'C:\saswork\d g tissues imidacleoprid znp.csv' delimiters', ' sndelast dsd missover firstcbasl;
*{use special Excel fi e have 2 z names!);
langth inssctno waveform§ @ dur n creoé 15;
input insectnc wavefomm$ dur tzth:
ir £ ' or 'NP' er 'nP' or 'Np' then "Iz
if wavefozm='z"' then wavefozm="1';
S Data cne: Set cne:
waveform=compress (upcase (wavelorm) )
_ : *"suppresses
v
_———————————

Tres  @e [| D outpu- wnited | E)Log- Wntitied [ Backus2o.

= C\Users\tebert\Desktop\EPG Analysis Ln1, Col1




Make Several Changes ||

Change these two lines

length insectno waveform$ 8 dur 8 trt$ 15;
input insectno waveform$ dur trt$;
To this by deleting the variable “trt”

length insectno waveform$ 8 dur 8;
input insectno waveform$ dur;

ERROR: Page validation error while reading SASUSER.PROF ILE.CATALOG.

NOTE: Unable to open SASUSER.PROFILE. WORK.PROFILE will be opened instead.

NOTE: All profile changes will be lost at the end of the session.

NOTE: This SAS session is using a registry in WORK. A1l changes will be lost at the end of this
NOTE: session.

Backus20.sas ===
~

options ls=100 ps=72;

Fldata one
infile 'C:\saswork\datafiles\non-factorial - Young tissues imidacloprid znp.csv' delimiter=',' end=last dsd missover firstobs=1;
% (use special Excel file with only one Z between probes. don't use this output for waveform Z durations if you have 2 z names!);
length insectno wave: form$ 8 dur B8 trt$§ 15;

input insectno waveform$ dur trt$;

if waveform='np' or waveform='NP' or waveform='nP' or waveform='Np' then waveform='Z';
if waveform='z' then waveform='Z';

*status=1;

? |
o
i
P
i




Last Change

Add the following at the location pointed to by the arrow.
trt=substr(insectno,1,1)

File Edt View Tocls Run Solutions Window Help
v | Ve E &R bl o | HalxXo0
ripioner = Log - (Untithed]
Conterts of "SAS E A
4 ﬂ] X64_BPRO MIN 6.2.9200 Horkstation
j NOTE: SAS initial ization used:
Libraries ~ File Shortcuts  Favorite real tine 1.45 seconds
Folders cpu time 0.78 seconds
NOTE: Unable to open SASUSER.RAEGSTAY. HORK.REGSTRAY will be opened instead.
NOTE: A1l registry changes will be lost at the end of the session.
Unable to copy SASUSER repistry to WORK registry. Because of this,
This PC IE'm"lmE vou will not :;cc registry tl:lslunll:zumw during this session.
RAOR: Expecting page |, pot page =1 inst -
ERAROR: Page validation error while reading SASUSER.PROF ILE .CATALDG .
NOTE: Unable to open SASUSER.PROFILE. WORK.PROFILE will be owned Instead .
NOTE: All profile chonges will be lost at the end of lhe session.
NOTE: This 508 session is using o registry in HORK. A1l changes will be lost at the end of this
NOTE: session. ¥
sy =iZin|
-
oprions ls=100 pa=72;
=ldata one}
infile ‘'C:i\saswork\dat g Tissues imidacloprid znp.csv' delimiters', ' sndelast dsd missover firstobssl;
*{use special Excel fi Z becween . for waveform Z durac if you have 2 z names!);
langth inssctno waveform$ 8 dur 6 creoé 15;
input insectnc waveform$ dur tzth:
ir £ 'np' or 'NP' er 'nP' or 'Np' then "Iz
if wavefozm='z"' then wavefozm="1';
S Data cne: Set cne:
waveform=compress (upcase (wavelorm) )
_ : *suppresses
:\saswork\Ros file
v
_———————————

Tres  @e [| D outpu- wnited | E)Log- Wntitied [ Backus2o.

= C\Users\tebert\Desktop\EPG Analysis Ln1, Col1




An Explanation

The command “firstobs=2" tells SAS that it should start reading data in line 2.
SAS then reads line | and ignores the result.

The data file has only three columns of data.There is no variable “trt” in the
data.

Adding this command
trt=substr(insectno,1,1);

tells SAS to create a variable “trt” using the first character in the variable
“insectno”.The command substr is short for sub-string. There are three
arguments to this function.The first is the string. The second value is the starting
character. In this case we start with the first character. The third value is the
number of characters.

If you want treatments to always be three character codes and you have insect
numbers like ABCI,ABC2, TTSI,TTS2 then



Run the program

* You will now see something like this. The
left side is a navigation aid to jump to
whatever result you are interested in
viewing.

Results
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avigating the results.

 To view specific output, double click at
osition indicated by arrows in the order
top to bottom) shown.
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Finishing this section

* Select tables in the results window, and
then copy-paste them into a program of
your choice.

e Until you become familiar with your
arthropod, it is a good idea to examine
most of the output.

> Especially compare the results from
transformed versus untransformed data.



Examining Model Fit.

e The default in Proc GLIMMIX is a
Gaussian (=Normal) distribution.

* You can change this to any of several
options as described in the SAS user
guides.

* Examining the residuals helps you decide
if the model fits the data, and how to
improve the statistical model.




Q-Q Plot

‘. * Many statistical models require that the
residuals are normally distributed.

 Did the transformation improve model
performance relative to this issue!?




Activating ODS graphics
g * Enter “ODS graphics on;” here:

Data one; Set one;
waveform=compress(upcase(waveform));
trt=substr(insectno,1,1);

Add this __ ods graphics on;

* Enter “ODS graphics off;” here towards
the end of the program:

*ods html close;
Addthis __, ods graphics off;

run;

quit;




Graphics

* You need the following command:

Plots=residualpanel

e It is entered every place where there is a
proc glimmix statement.

* So you should now have this at multiple
places in the program:

proc glimmix plots=residualpanel;

* Now run the program (F3 key)



Things to look for
(This is WDP-E2 being used here)

e There are two treatments, so the residuals are
in two bands (1).

* The transformation helped a little (2), but in a
perfect world they would all align with the
diagonal line (3).

* There were a total of 10 insects (5/treatment),
but there are |3 data points (3).VVhy!?
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Things to look for
(This is WDEI-E2 being used here)

e There are two treatments, so the residuals are
in two bands (1).

* The transformation helped a little (2), and the
result is a bit better than for VWDP-E2.

* There were a total of 10 insects (5/treatment),
but there are six data points (3).Why?
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Critical Concepts

g e Changing SAS code to read your file.

* Firstobs= command to adjust for headers
in data file.

* Naming insects with treatments and
having SAS get the treatment names.

e Turning on ODS graphics.
» Getting plots of residuals.

* Interpreting residual plots.



Quiz

g e For WDP-E2, why are therel 3 data points but
|0 insects?

e For WDEI-E2, why there are 6 data points but
|0 insects!?

* | want treatment names like ABC, and GMP. |
will always have three character designations, so
insect numbers are things like ABCI,ABC2,

ABC3,ABC4, and so forth. How do | change
“trt=substr(insectno,1,1);”?



This slide is left blank

e Answers to questions follow




The answers to the questions

* In the first case, probe is being treated as the
experimental unit. So there are |3 probes with
one or more E2 events.

> One approach to dealing with pseudoreplication is to
use insect number as a variable in your model.

> Another approach is to use averaging to get “by
insect” values.

> A third approach would be to use repeated measures
designs. This option is not currently supported.

* In the second case there are 4 insects that do not
have an E2.These are treated as missing values,
leaving 6 data points.

o trt=substr(insectno,1,3);



The end

g * You should strongly consider working
through the other lectures even if you
decide to stick with the Backus program.

> What sample size should | use?

° Finding errors in the data.

shop > Other analyses like discriminant analysis.

Because Backus and Ebert are both written in SAS, they are somewhat
interchangeable.What one does, you can get the other to do as well. Thus,
understanding how one gets Ebert 1.0 to do a discriminant analysis enables you
to do the same type of analysis in Backus 2.0.




