
AR Modeling 

ECE-S690 



Important 

•  Literature Review and Project Proposals 
– NEXT WEEK 

•  30 minute presentations  (20 minutes 
on background, problems, methods  
and 10 minutes on proposal) 



ARMA Modeling 

•  Y(z)=H(z)X(z) 
•  Y(z)/X(z)=H(z) (Input/Output) 
•  H(z)=B(z)/A(z) 

•  A(z) models poles 
•  B(z) models zeros 









ARMA Modeling 



ARMA Modeling 

•  A(z) can be approximated by a 
coefficients 

•  B(z) can be approximated by b 
coefficients 



Time/Frequency Domain 



Autocorrelation review 

Stationary, Ergodic 

Symmetry 

Classical Estimator 











AKA: Levinson-Durbin 



Derivation of Mean Square Error 
(MSE) 

R (autocorrelation of Frame 1) 

Energy/MSE = 
aTRa

Ea = aTRa

Eb = bTRb







Rosen, Gensips 2007 

















Chakravarthy Paper 

















Itakura Distance 

 How much better is a in predicting Frame 1 than 
b? 

 d(a,b)= log(Eb/ Ea) 
 How much better is a in predicting Frame 1 than 

b? 

 Not symmetrical so use: 
 davg(a,b)= 1/2[d(a,b)+d(b,a)]  



Homework 

•  Major differences in nucleotide biases: 
Dictyostelium firmibasis plasmid Dfp1, NC_001923 

76% CG 
Content 



Open Reading Frame Review 
Any given nucleotide sequence (single DNA strand or 
mRNA) can be interpreted in three possible ways, 
depending on where the coding starts. 

base 1 

base 2 

base 3 



Base count for each base position 
•  Elegant Code 

– x1=x(1:3:end);  
   basecount(x1); 

A C G T 
781 437 738 511 
731 614 443 679 
682 596 513 676 

A C G T 
683 167 301 521 
653 253 186 580 
717 147 147 660 

Human Enterovirus C Dfp1 

–  x2=x(2:3:end);  
   basecount(x2); 



Window Differences 



GC-rich / GC-poor 

•  http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=152811 
(Substitution Pressure is AT-biased)  

•  http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=1463024 (GC 
Rich gene produces 10x as much 
protein as poor one) 


